
Range Ecology and Relations of Mule Deer, Elk, and Cattle in the Missouri River
Breaks, Montana

Richard J. Mackie

Wildlife Monographs, No. 20, Range Ecology and Relations of Mule Deer, Elk, and Cattle in the
Missouri River Breaks, Montana. (Mar., 1970), pp. 3-79.

Stable URL:

http://links.jstor.org/sici?sici=0084-0173%28197003%290%3A20%3C3%3AREAROM%3E2.0.CO%3B2-C

Wildlife Monographs is currently published by Alliance Communications Group.

Your use of the JSTOR archive indicates your acceptance of JSTOR's Terms and Conditions of Use, available at
http://www.jstor.org/about/terms.html. JSTOR's Terms and Conditions of Use provides, in part, that unless you have obtained
prior permission, you may not download an entire issue of a journal or multiple copies of articles, and you may use content in
the JSTOR archive only for your personal, non-commercial use.

Please contact the publisher regarding any further use of this work. Publisher contact information may be obtained at
http://www.jstor.org/journals/acg.html.

Each copy of any part of a JSTOR transmission must contain the same copyright notice that appears on the screen or printed
page of such transmission.

JSTOR is an independent not-for-profit organization dedicated to and preserving a digital archive of scholarly journals. For
more information regarding JSTOR, please contact support@jstor.org.

http://www.jstor.org
Tue May 15 11:50:25 2007

http://links.jstor.org/sici?sici=0084-0173%28197003%290%3A20%3C3%3AREAROM%3E2.0.CO%3B2-C
http://www.jstor.org/about/terms.html
http://www.jstor.org/journals/acg.html


L 

WILDLIFEMONOGRAPHS 


A publication of The wildlife Society 

9XTX 

hL,%s

ohI4%I I 

%cE3 


RANGEECOLOGYAND RELATIONSOF 


MULE DEER, ELK,AND CATTLE 


IN THE MISSOURI RIVER BREAKS, MONTANA 


by 

RICHARDJ. MACKIE 


MARCH1970 No. 20 




FRONTISPIECE. The Rocky Mountain mule deer. Distributed throughout Montana and most of the 
western United States, this species has a history of controversy in relation to domestic livestock and 
other big game animals which also use these rangelands. Photograph by Eldon H. Smith, courtesy of 

the Montana Fish and Game Department. 
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INTRODUCTION appear largely observational or derived 

Vegetation characterized by ponderosa 
pine, Pinus ponderosa Laws, and Rocky 
Mountain juniper, Juniperus scopulorum 
Sarg., occurs extensively on rough uplands 
along the Missouri and Yellowstone river 
drainages and throughout central and east- 
ern Montana. It  represents the most irnpor- 
tant habitat type of mule deer, Odocoileus 
hemionus hemionus Rafinesque, is locally a 
superior habitat of elk, Cervus canadensis 
nelsoni Bailey, and is heavily utilized in 
grazing by livestock. Much of this important 
game habitat is publicly owned, mostly by 
the Federal Government, and is adminis- 
tered by the U.S. Department of Interior, 
Bureau of Land Management. 

Paucity of quantitative data on big game 
and livestock range and food habits has 
hindered the establishment of effective 
management programs. Clarification of 
relationships is essential for development of 
cooperative multiple-use management pro- 
grams. To aid in the formation of these, an 
extensive investigation was conducted on a 
representative 75,000-acre area in the Mis- 
souri River Breaks approximately 25 miles 
northeast of Roy, Montana. Full-time field 
work was conducted from June 1960 through 
September 1963. Additional data were ob- 
tained during several 1-day to 2-week 
periods from October 1963 to June 1964. 
The primary objectives were to obtain 
quantitative data on range use and food 
habits of mule deer, elk, and cattle on the 
ponderosa pine-juniper and associated veg- 
etational types and to develop methods and 
criteria for management. Habitat and pop- 
ulation studies were conducted concom-
itantly to evaluate the effects of range 
condition, intraspecific and interspecific 
conflicts, and current game management 
practices on mule deer and elk populations. 
These data also aided in interpretation of 
relationships between food and range use. 

Seasonal and yearlong food and range use 
habits of mule deer and elk have been 
studied intensively on many parts of their 
ranges. Available data on range use and 
food habits of cattle on western rangelands 

from studies on forage utilization. Some 
quantitative, seasonal, and yearlong data 
for cattle are available for a few areas where 
big game-livestock relations have been 
studied. 

Few detailed studies of mule deer-cattle, 
elk-cattle, or mule deer-elk relationships 
have been made. Julander (1955) possibly 
presented the most comprehensive data on 
mule deer-cattle relationships in his report 
on the Oak Creek Unit of Fishlake National 
Forest, Utah. Other reports on mule deer- 
cattle forage relations have been published 
by Julander (1937) and Kimball and Wat- 
kins (1951) for the Kaibab deer range, Ari- 
zona, and Dasmann (1949) for the interstate 
deer winter range, California. Elk-mule 
deer relationships have been considered pre- 
viously in comparative winter food habit 
studies in northern ,Idaho and Montana 
( DeNio 1938), the Blue Mountains of Ore- 
gon (Cliff 1939), and Jasper Park, Alberta 
(Cowan 1947). Morris and Schwartz (1957) 
made a yearlong study on food habits of 
these two species on the National Bison 
Range, Montana. Elk-cattle relationships 
have been studied by Stevens ( 1966) in the 
Elkhorn Mountains, Montana, and by Blood 
(1966) in Riding Mountain National Park, 
Manitoba. The only study of mule deer, elk, 
and cattle relationships known to the writer 
was that of Julander and Jeffery (1964) on 
summer range relations in Utah. 

I gratefully acknowledge the Montana 
Fish and Game Department for generous 
support of the project and permission to use 
portions of the results as a dissertation in 
partial fulfillment of requirements for the 
degree of Doctor of Philosophy at Montana 
State University (Bozeman ) . Montana 
State University provided facilities and 
staff assistance in preparation of this report. 

Among the many individuals who con-
tributed to the study, I especially wish to 
extend my sincere appreciation to the fol- 
lowing: former Montana Fish and Game 
Department Game Research Supervisors 
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Glen F. Cole, who planned the project, 
and Dr. Robert L. Eng for their advice 
and assistance; Dr. Don C. Quimby, Mon- 
tana State University, who provided inval- 
uable counsel and assistance in preparing 
the manuscript; Dr. W. E. Booth, Montana 
State University, for his assistance in plant 
identification; and Drs. John H. Rumely, 
Montana State University, and Rexford I?. 
Daubenmire, Washington State University, 
for critical and constructive reviews of the 
vegetational analyses. 

Many members and former members of 
the Montana Fish and Game Department, 
especially Reuel G. Janson, Merle Rognrud, 
Richard R. Knight, Arnold Foss, Kenneth R. 
Greer, Robert Varner, and the late Thomas 
H. Leik, participated in various phases of 
the project. Without their support and as- 
sistance, the investigations doubtless would 
have been much less successful. 

Thanks are also due my wife, Barbara, 
for her patience, encouragement, and as-
sistance in preparing the manuscript; the 
many ranchers who gave access to their 
lands, supplied information or assistance, 
and extended to me their warm hospitality; 
and the many personnel of the Bureau of 
Land Management and Bureau of Sport 
Fisheries and Wildlife who generously m-
operated throughout the study. 

METHODS 

Vegetational Analyses 

Reconnaissance permitted tentative clas- 
sification of vegetation or habitat "types." 
Beginning during the winter of 1961-1962, 
records were made of the presence and 
abundance of plant taxa at sites used for 
feeding by mule deer, elk, and cattle. Ex-
amination of 287 sites on eight primary 
habitat types during all seasons of 1962 and 
1963 aided in determining phenologies of 
the various taxa, recognition of unions, and 
further delineation of communities. Statis- 
tical studies were conducted during July 
1963 when taxa which characterized com-
munities throughout most of the year had 
attained maximal development, and those 
of spring aspect had completed their annual 

cycles. For each of 12 specific rangeland 
communities, three representative stands, 
one each in the eastern, central, and western 
portions of the study area, were subjectively 
selected for analysis. The degree and direc- 
tion of slope, soil type and condition, and 
the hoofed mammals using each stand were 
recorded. Sites which appeared to have 
been grazed recently were avoided. 

The primary method of analysis followed 
Daubenmire (1959). Forty 2 X 5-dm plots 
were systematically placed within a 20 x 
50-ft sample unit in a relatively homoge- 
neous and undisturbed portion of each 
vegetational stand. The percentage canopy 
cover of each taxon and percentages of bare 
ground and rock were estimated by class for 
each plot as follows: Class 1=0 4 % ;  Class 
2 = 525%; Class 3 =5 5 0 % ;  Class 4 =50-
75%; Class 5 =75-9576; and Class 6 =95-
100%. The midpoint of each class was the 
value used in tabulations. Taxa occurring 
within each stand but not in any of the 
plots were recorded also. Ground cover was 
further evaluated by recording whether 
each of the four, sharply pointed legs of 
the plot frame contacted bare ground, rock, 
litter, or living plant material. 

Tree and taller shrub composition as well 
as canopy coverage were studied in the four 
timbered communities by superimposing 
four (two in Pseudotsuga-]unipermsj line 
transects at 50-ft intervals across the estab- 
lished sample unit. The 100-ft tape was 
suspended approximately 30 inches above 
the ground between two steel stakes. Crown 
cover of each taxon was measured by using 
the densiometer (Lemon 1956) in a method 
described by Dealy ( 1960). While strad- 
dling the line, points of intercept were 
located with the densiometer. A plumb 
line attached to the densiometer fell against 
the tape at the point of recorded measure- 
ment. 

Scientific and common plant names are 
from Booth (1950) and Booth and Wright 
( 1962). 

Populatim and Range Use Analyses 

Characteristics of mule deer, elk, and 
cattle populations and use of Missouri 



River Breaks rangelands were determined 
primarily by observations during 521 morn- 
ing and evening periods along 11 vehicle 
routes which encompassed all portions of 
the study area (Fig. 1).Mule deer and elk 
were recorded during all periods. Cattle 
were recorded at weekly intervals after Au-
gust 1960, except during December-March 
when observations were recorded whenever 
cattle were encountered on upland winter 
pastures. Usually, all portions of the study 
area were visited at intervals of 1month or 
less from June 1960 through September 
1963, from November 1963 through January 
1964, and during Ylarch 1964. Environ-
mental conditions ( temperature, precipita- 
tion, wind velocity and direction, cloud 
co\ier, and ground conditions ) , times of 
sunrise or sunset, and the duration and 
distance of travel were recorded for each 
observational period. 

Observations were recorded with respect 
to time, activity (whether feeding, bedding 
or loafing, standing alert, or traveling), 
occurrence on the various habitat types, 
slopes, and exposures, distances from water, 
and locations when first seen. Mule deer 
and elk were classified with respect to sex, 
age, young per female, and specific behav- 
ior whenever possible. Animals were re-
corded collectively when observed within 
about 100 yards of each other or when their 
behavior was indicative of a "group" rela- 
tionship. The time of day was recorded to 
the nearest quarter-hour, then converted 
to the nearest hour relative to sunrise or 
sunset to provide bases for comparisons of 
data within and between time periods. 
Steepness of the slope on which each deer, 
elk, or cattle occurred was estimated and 
recorded by class as follou~s: Class 1= 0-
10"; Class 2 = 10-25"; Class 3 = 25-35"; 
and Class 4 = 35" f .  The direction of expo- 
sure was recorded according to compass 
direction of slope, if any. Distance to the 
nearest known water source was determined 
from gridded aerial photographs and re-
corded by quartermile distance classes. 
Temporary water, including snow, was not 
considered quantitatively. When all reser- 

voirs held water, most parts of the study 
area were within about a mile of a water 
source. The extent of areas farther from 
water increased through the summer as less 
"permanent" reservoirs dried. The location 
of each observation was recorded approx- 
imately to the nearest 0.05 mile from grid- 
ded aerial photographs and subsequently 
grouped into 1.5-mile-square "blocks" to 
facilitate analyses. 

Supplementary range use as well as data 
on mule deer and elk populations were ob- 
tained through aerial (helicopter and fixed- 
wing aircraft ) surveys during May-June, 
September-October, and December of most 
years. Additional data on mule deer popu- 
lations and estimates of hunter harvest were 
obtained by operating checking stations on 
main access roads during the first two or 
three weekends of hunting seasons, field 
checks of hunters and hunting camps, and 
posting hunter self-check boxes on all access 
roads and trails. 

Data on movements and home ranges of- 
elk and mule deer were provided by reloca- 
tions of individually recognizable animals. 
Some were marked as fawns or calves. 

Analyses of Food Habits 

Food habits were determined primarily by 
recording frequencies of plant use by taxon 
at feeding sites as described by Cole (1956: 
16) and others. Use of a rooted stem for grass 
and grass-like plants, an individual leaf or 
twig for trees and shrubs, and individual 
leaves or stems for forbs each constituted 
one instance of use. The requisite minima 
during my study for recording data were 50 
instances of recent plant use on one habitat 
type by one of the animals studied. Data 
usually were obtained for each of the three 
animal species on major habitat types at 
intervals of 1 month or less and on other 
types as opportunity afforded. Use of a 
taxon was computed as a percentage of the 
total instances of use on each site. Percent- 
ages for various sites were aggregated and 
averaged within habitat types and time pe- 
riods (Martin et al. 1946:9). 

To aid in interpreting data and establish- 
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FIG. 1. The Missouri River Breaks Study Area. 

ing forage preferences, the abundance of all 
plant taxa observed on feeding sites was 
subjectively estimated and recorded by class 
as follows: Class 1= rare, usually only a 
single plant; Class 2 = uncommon, consider- 
able movement and preference associated 
with substantial animal use; Class 3 = com-
mon, some movement and preference asso- 
ciated with substantial use; and Class 4 = 
abundant, little or no movement necessary 
for use. 

Data from examinations of feeding sites 
were supplemented by analyses of 1-quart 
samples of contents of the rumen from each 
of 37 mule deer, 12 elk, and 18 cattle. Sam- 
ples for mule deer were from animals killed 
by hunters or collected specifically for this 
study. All cattle samples were from animals 
found dead. The deaths of most of those 
from which ruminal samples were collected 
during spring and early summer of 1963 
were attributed to sweetclover bloat. Com- 

parable samples from elk were represented 
by animals found dead as well as intention- 
ally collected. Sorting and measurement of 
items in the ruminal samples were per-
formed by personnel of the Montana Fish 
and Game Department Wildlife Laboratory 
using procedures described by Cole ( 1956: 
20) and others. I assisted in identification 
of plant materials. 

Utilization and condition of important 
mule deer browse species were evaluated 
using the key krowse survey method of Cole 
(1958b). Various attempts were made to 
ascertain elk and/or cattle utilization of im- 
portant forage grasses using the method 
described by Cole (1958b:15-17) and by 
clipping and weighing (see Smith et al. 
1963: 95). Neither method provided consist- 
ent or usable results because of the mobility 
of elk and/or year-to-year changes in sea- 
sonal use of local areas by both elk and 
cattle. 
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impermeable to water, and runoff is high, 
especially from eroded and sparsely vege- 
tated u ~ l a n d  sites. Thev are considered too 

FIG. 2. Typical breaks of uplands adjacent to 
the Missouri River in north-central Montana. 

Plains extend southward in the background. 

Physiography 
The study area ( Fig. 1 ) extended approx- 

imately 20 miles as a 4- to 7-mile-wide belt 
adjacent to the Missouri River in northeast- 
ern Fergus County, Montana. This area is 
part of a broad dissected plateau which 
slopes gently to the north and east. The 
terrain is characterized by "breaks" (Fig. 2).  
Ridges, sharply cut coulees, and creek bot- 
toms resulting from erosion of the plateau 
are closely interspersed. Elevations range 
from about 3,100 ft along the southern 
boundary to approximately 2,250 ft along 
the Missouri River. Rolling plains extend, 
with slightly increasing elevation, to the 
south and southwest. 

The soils, derived from the underlying 
Bearpaw Formation which consists largely 
of clay shale containing moderate amounts 
of alkali and other salts, are predominantly 
heavy clay loams of the Lismas and Pierre 
series (Gieseker 1938). Shallow layers of 
glacial lag may occur on higher level ridge- 
tops. Shale outcrops are common. Alluvial 
soils of the Havre silt loam and Lohmiller 
clay loam series are predominant on Mis- 
souri River bottomlands (E. K. Hogan, pers. 
comm., 25 June 1964). Several other soil 
types occur locally on uplands, terraces, 
footslopes, fans, and bottomlands. As a 
group, these "gumbo" soils are relatively 

shallow, too heavy and plastic, and gener- 
ally too steep for cultivation (Gieseker et al. 
1953: 82). 

In addition to intermittent streams of the 
Sand Creek Coulee and Carroll Coulee 
drainages which flow only during spring 
runoff or heavy rains, there are several 
natural springs or seeps and one well on the 
area. About 30 of the 55 stockwater reser- 
voirs developed by stockmen and the Bureau 
of Land ~ a i a ~ e m e n t  hold water throughout 
the summer. These are widely distributed 
except on the extreme southeastern portion 
where there are no permanent stockwater 
sources. Most upland water sources were 
dry by midsummer during 1960 and, espe- 
cially, 1961. 

Access is provided by three graded dirt 
roads leading from US Highway 191 which 
forms the western boundary, and by nu- 
merous jeep or truck trails in all parts of the 
area (Fig. 1).  As a rule, these roads and 
trails are impassable when wet. 

Climate 
The semiarid climate is characterized by 

moderately low rainfall, comparatively low 
relative humidity, great extremes in sum- 
mer and winter temperatures, and many 
sunny days. Records for the U.S. Depart- 
ment of Commerce weather station at Roy 8 
NE, approximately 15 miles southwest of 
the center of the area, show a 21-year annual 
mean temperature of 44 F (U.S. Weather 
Bureau 1943-1964). January, with an aver- 
age temperature of 16 F, is the coldest 
month, and July, with an average temper- 
ature of 71 F, is the warmest. Monthly and 
annual precipitation data for the January 
1959-May 1964 period and 25-year (1939- 
1963) means are shown in Table 1. Annual 
rainfall fluctuates widely between the ex- 
tremes of 7.03 inches recorded for 1952 and 
23.14 during 1962; 11 inches or less total 
precipitation was recorded for 7 of the 25 
years. 

Total snowfall amounts to about 25 inches 



TABLE 1.-PRECIPITATION IN INCHES ~ I I S S O ~ X I  STUDYAREA, 1959-1964, TOGETHER ON RIVER BREAKS 
WITH THE 25-YEAR MEAS. U.S. DEPARTMENTOF COIIMEHCE,WEATHERSTATION,ROY 8 NE, ~ ~ O K T A N A  

25-Year 
Month Slean 1959 1960 1961 1969 1963 1964 

January 0.39 0.52 0.87 0.26 0.47 0.85 0.23 
February 0.40 0.72 0.43 0.20 0.48 0.92 0.08 
March 0.54 0.26 0.28 0.16 0.33 T 1.OO 
April 0.88 1.01 1.78 0.15 0.30 1.18 1.53 
hlay 2.26 2.84 1.54 1.25 7.58 2.65 -
June 3.42 2.94 1.58 1.41 5.03 .3.10 -
July 1.50 1.21 0.23 2.77 2.08 1.25 -
August 1.29 0.41 1.33 0.21 3.67 1.62 -
September 1.14 2.46 0.34 1.77 0.37 1.41 -
October 0.81 1.66 0.06 0.94 1.89 0.23 -
November 0.47 1.13 0.12 0.38 0.78 0.37 -
December 0.33 0.03 0.33 0.11 0.16 0.71 -

Totals 13.43 15.19 8.89 10.61 23.14 14.29 -
Deviation from mean +1.70 -4.60 -2.88 +9.65 +0.80 

annually. Snow cover seldom persists for smaller herds. hluch of the area was taken 
more than a few days except during the up under the Homestead Acts and settled 
coldest periods. Warm southwesterly "chi- between 1906 and 1915 when attempts were 
nook  winds, characteristic of the region, made to cultivate upland sites. Recurrent 
temper the harshness of the winter and pre- drought conditions, especially during 1918- 
vent accumulation of snow. 1921 and 1930-1937, and other factors led 

Annual precipitation totals for the 4-year eventually to abandonment of most of these 
study period represented nearly the com- lands and a gradual depopulation of the 
plete range of "expected conditions. The area. At present, only three headquarter 
year prior to inception of the study, 1959, ranches persist. Formerly cultivated tracts 
was quite normal; however, 1960 and 1961 have reverted to grasslands currently uti- 
were marked by drought conditions un- lized for grazing or occasionally cut for hay. 
matched in the 25-year records. The total Publicly owned lands now comprise 51,210 
precipitation from January 1960 through acres (68.3%) of the total area. Of this, 
April 1962 was only 21.08 inches. This in- 47,850 acres are owned by the Federal Gov- 
cluded only 8.42 inches during the most ernment, 3,320 acres by the State, and 40 
severe drought period which prevailed be- acres by Fergus County. Approximately 
tween June 1960 and July 1961. Exception- 44% of the area lies within the Charles M. 
ally heavy rain fell during the late spring Russell 1L7ildlife Range established in 1936 
and summer of 1962, and near average and administered by the U.S. Bureau of 
amounts of precipitation were recorded for Sport Fisheries and kyildlife. Most of the 
1963. area is open range and grazed by domestic 

livestock, primarily cattle, but a few horses 
Land- Use Characteristics are included. Occasionally, domestic sheep 

Widespread grazing began on the study are grazed into the "breaks" on the south- 
area and vicinity during the early 1880's central portion. I reported observations on 
(Gieseker 1938:20). According to Gieseker, the distribution and range use of sheep dur- 
et al. ( 1953:22), large livestock companies ing the period of study elsewhere (Mackie 
grazed herds on range forage throughout 1966a). Livestock grazing is administered 
the year until the early 1900's when many of by the Bureau of Land Management and the 
these organizations failed or were dissolved Indian Buttes State Grazing District. The 
and were succeeded by local stockmen and grazing season extends from 1April through 



30 November. Winter livestock use is re- 
stricted largely to Missouri River bottom- 
lands and two privately owned upland 
pastures. Approximately 1,500 acres (2%) 
are cultivated. Except for one small dryland 
grain field on the western edge of the area, 
these lands are restricted to bottomlands 
along the Alissouri River where alfalfa, 
Jledicago satica L., and a limited amount 
of barley, Hordeam sp., are grown. 

In addition to mule deer and elk which 
range throughout the area, white-tailed 
deer, Odacoileus virginianus dacotensis 
Goldman and Kellogg, are common on the 
?vlissouri River bottomlands. Allen ( 1968) 
reported range use by white-tailed deer and 
their relationships to mule deer, elk, and 
cattle on bottomlands of the study area. 
Pronghorn, Antilocapra americana Ord, and 
an occasional bighorn sheep, Ocis canaden- 
sis canadensis Shaw, also occur, ranging 
onto the area from adjacent rangelands. 

Ecological studies of rangelands in east- 
ern Montana are few. U7right and LL7right 
(1948) studied grassland communities in 
southcentral Montana, and Jonas (1964) 
described plant communities in the Long 
Pines of southeastern Montana. Keither 
these, nor studies in adjacent Great Plains 
of Canada ( Coupland 1950,1961) and west- 
ern North Dakota (Hanson and Whitman 
1938) seem entirely applicable to the vege- 
tation of the study area. Therefore, the 
present analyses were undertaken to ascer- 
tain vegetational characteristics as a basis 
for determining intrinsic relationships be- 
tween the animal species and the habitat. 

The terms "Union" and "Association" used 
in describing the vegetation and evaluat- 
ing taxa and particular assemblages thereof 
as food and cover for animals are used 
in the sense of Daubenmire (1952:302). 
The union represents the smallest structural 
unit of organization and is comprised of a 
single species or of several species closely 
similar in ecology as indicated by similarity 
of local environmental amplitude and phe- 
nology. Association indicates the distinctive 

combination of unions superimposed on the 
same area. It is applied only to what are 
believed to represent "climax" (either cli- 
matic, edaphic, or topographic) communi- 
ties, notwithstanding the fact that past 
disturbances undoubtedly have affected 
species composition. "Associes" are develop- 
mental equivalents of associations ( Weaver 
and Clements 1938:99). As used herein, the 
term denotes the unions or distinctive com- 
bination of unions which persist on the same 
area under disclimax conditions clearly 
resulting from animal activity (including 
man's) and/or peculiar topoedaphic condi- 
tions which appear to be somewhat less than 
permanent. A "Series" refers to a group of 
associations characterized by the same taxa; 
e.g., the Artenzisia tridentata series includes 
the A, tridentata-Agropyron smithii associ-
ation and the A. tridentata-A, smithii asso-
cies. Daubenmire (1952:303) defined a 
"Habitat Type" as the collective area which 
one association occupies, or will come to 
occupy as succession advances. Because of 
difficulties in distinguishing associations 
and/or seral communities at a distance dur- 
ing field observations, the term is used 
categorically here to include an association 
or a series and all seral stands thereof: e.g., 
the Pseudotsuga habitat type includes stands 
in which Douglas fir, Pseudotsuga menziesii 
Mirb., is sparse or absent but unions char- 
acteristic of the Pseudotsuga-Juniperus as-
sociation are well represented. 

Artemisia-Agropyron Habitat Type 

This type occurs extensively on level to 
gently rolling ridgetops where it is largely 
restricted to slopes of less than 15" and clay 
subsoils more than 15 inches deep over 
shale. The type occupies approximately 
23,000 acres (31%) of the study area. Rec-
ognition is afforded by its physiographic 
location and prominence of the Artemisia 
tridentata union. The type is represented 
primarily by the Artemisia series, three dis- 
tinct communities, the distribution and 
organization of which seems related to live- 
stock distribution, intensity of grazing, and 
edaphic (soil) conditions. Comparative 
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TABLE 2-MEAX PERCE~TAGE ( C ) ,  PERCEXTACE OF OCCURRENCECAXOPY COVERAGE FREQUEPICP 
(F ) ,  A S D  ~ I ~ T I ~ I I ~ U T I O NUNIONOF ~ I E A SCOVER~GE OREBY PLAKT TAXA WHICH ATTAIXED OF 1%OR 

1% 4T L E ~ S TONE COMXIUUITY, ON 12 RAXGEL~YDPLANT COW.IUXITIES (SEE TEXT). TRACE(TI 
hz ro r \ r s  ARELFSSTHAX 1%. A PLUS ( + )  DEKOFES IY OKE OR h l o ~ ~OCCURREYCE STA\DSBUT NOT 

I\ A\Y PLOT 

E 

Astragaltes bkrlcatrts 1,'4 

Union: 

Taxa 
C/F C/F  CiF C/F C;F (:.F C / F  C / F  C" CC:'F C/'F C / F  

Agropyron spicatum: 
A. spicatrmz 43/89 T/T 

Attsmisia tridentata: 
A. tridentata 15/50 15/52 19/67 TIT T/T TIT 
A. frigida 116 1/11 2/21 T/4 

Phlox hoodii T/T T / 5  2/37 

Agropyron smithii: 

--, --
A. sznithii 18/56 57/98 30/98 46/82 17/62 5/19 4,!29 + 4/26 881100 42/91 3/15 
Boutelow gracilis 2/10 Ti2 10i.52 4- T ' 3  
Brolnus inponicr~s 
Koleria cristata 3/23 6/28 
Stipa comata 2/13 
Stipa ciridtrla 5/26 5/27 
Corex spp. 4/26 T/4 

Poa secunda: 
P.  sccundn T/5 15/58 

rragopogoil dubius: 
Achillia millifolitrm 
Artemisia ludociciana 
Bahia oppositifolia T/9 
Chenopodium album T/2 T/8 T /5  T/2 T/8 T/3 T/2 3/21
Comandra umbellaturn 1/20 1/28 TI13 T/X TI18 
Af elilotlrs Offia'nalis T/3 2112 T!T 13.'42 TIT Ti4 + T/3 6/13 5/23 5/23 25/53 
Opuntia polycantha 1/10 1/10 l i l 0  T/3 TIT T/7 TIT T/T 1/10
Selnginella densa 115 1/13 TI13 38/60
Tragopogon dubius T/3 T/3 T/T TIT 2/12 ~ / 3  + T/T TI2 T/12 Ti3 
Vicia americana TI13 T/3  4/17 TIT 1/20 1/12 T/4 ~ / 3  T/4 T/T 

Juniperlrs scopulorum: 
I .  scopulorum 
Rhus trilobata 
Rosa arkansana 
Symphm'carpos alba 
Solidago n~issourienriri 
Stephanomeria rtrncincata 
Tll~rmopsis rhoznbifolia 
Carex geyeri 

Prtrnus cirginiona: 
P. oirginiaw 
Rosa nutkana 
Fragana virginiana 
Galium aparine 
G e u m  triflorun~ 
Snlilacina stellata 
Agrostis scabra 

Syrntlhoriearpos occidentalis: 
Artemisia c a m  



-


Union: 
Taxa 

C / F  C / F  C:F C/F  C / F  C / F  C;F C;F C / F  C i F  C / F  C / F  

Chrysothnmncrs ciscidiflonrs 1/5 2/10 
Symphoricarl~os occidentolis 6/24 10/53 4/22 
Glycyrrhiza lepidotn 2/16 2 /8  
Agrol~yron trochycaulcliil 2/9  2/12 T/'i 
Yon coinlirersn T/2 T/T 16/58 T 12 

Ai-teii~isia loilgrfolio: 

A. lonyifolin 
Calainotiilfa lot~gifolia 

-
-1-

+ 21'7 
12/29 

8/35 
3/7 

Sarcobatt~s oern~ict~lntcrs: 
S. uerinictrlatus 1/4 4/10 11/31 T/T 
Distichlis strictn 4/23 T/T 1/11 

Xrrt~thierm strrrwrariui)l: 
Ica nxillaris T/% 
Xnilthium strtrinaricrm 
EIyintrs canadensis 
Hordeo)n jubntcrm 
Spnrtii~n pectii~ntn 

statistical data for these communities are curs where a "light," 1-3-inch layer of 
presented in Tables 2 and 3. "topsoil" persists and livestock use has been 

much restricted as a result of inadequate 
The Artemisia Series water supplies or physiographic barriers. It 

Artemisia tridentata-Agropyrot~ spicatum attains widest distribution in areas more 
Association.-This association (Fig. 3 )  OC- than a mile from a permanent water source, 

TABLE3.-hlwv COVERAGE OF *\D OF ( F )  OF( C )  BARE GROUVD FREQUESCY OCCUKRENCE BARE 
GROUYU,LITTER,AND FOR PLANT CO~~MUXITIES. PWXT ~ ~ A T E R L ~ L  12 R ~ S G E L A ~ ~  DATA ARE PER-
CEKTAGES FOR 120 2 X 5-DMPLOTSAND 480 POIXTS, RESPECTIVELE, (SEE TEXT) 13EACH COMMUNITY 

Bare Ground Litter Plant 
-

Conrnrunit)- C F F F 

Artenzisia-A&~.opyroiz spicatum association 46 45 39 16 
Artemisia-Agropyron smithii associes 54 54 35 11 
Artemisia-Agropyron smitlzii association 50 55 28 17 
Agropyron-Poa associes 61 58 34 8 
Pinus-Agropyron association 20 14 82 4 
Pinus-Juniperus association 21 19 72 9 
Pinus-Artemisia ussociation 80 77 22 .4 
P.seudotsuga-Jutliperus association 1 $2 61 38 
Artemisia longifolia associes 94 95 3 2 
Agropyron-Symplzoricarpos association 37 30 58 11 
Sarcobattts-Agropyron association 52 48 38 14 
Xanthitim strr~mariuin association 90 93 6 .6 
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FIG. 3. Artemisia-Agropyron habitat type. Ridge- 
top occupied by the Artemisia tridentata-Agro- 

llyron spicatctm association. 

though remnant stands or vestiges may be 
found at lesser distances. The association 
is most extensive on the lightly grazed 
southeastern portion, but isolated stands 
occur throughout the study area. The pres- 
ence of "topsoil" seems important. Obser- 
vations indicate that bluebunch wheatgrass, 
Agropyron spicatum (Pursh) Scribn. & 
Smith, occasionally occurs in the Artemisia- 
Agropyron smithii associes; but on isolated 
or marginal areas of both communities, 
where severe disturbance and subsequent 
erosion partially or completely removed the 
topsoil leaving either a shallow, gravelly or 
claypan soil, the species is either absent or 
persists only on "pads" (small elevated 
mounds of soil) around the base of big sage- 
brush, Artemisia tridentata Nutt. 

The Agropyron spicatum union is domi- 
nant (Table 2). Big sagebrush and the. Ag- 
ropyron smithii union, comprised of the 
principal grasses of the mixed prairie (Coup- 
land 1950), are well represented but to a 
lesser degree than in the other two com- 
munities of the Artemisia series. The fact 
that the A. smithii union is relatively well 
developed here may indicate some disturb- 
ance in the stands. The Poa secundu union, 
which includes the earliest spring herbs, is 
scarcely represented; although wild onion, 
Allium textile Nels. & Macbr., and lomatium, 
Lomatium foeniculaceum (Nutt.) C. & R., 
are common during spring. The Tragopogon 

FIG. 4. Artemisia-Agropyron habitat type. Ridge- 
top occupied by the Artemisia tridentata-Agro- 

pyron smithii associes. 

dubius union, comprised of species of rela- 
tively wide ecological amplitude and which 
attains maximum development in early sum- 
mer, is best represented by bastard toadflax, 
Comandra umbellata Nutt., plains prickly 
pear, Opuntia polycantha Haw., scarlet 
globemallow, Sphaeralcea coccinea ( Pursh) 
Rhdb., common salsify, Tragopogon dubius 
Scop., and American vetch, Vicia americana 
Muhl. 

The association appears to have some- 
what greater total ground coverage than any 
of the other communities which occur on 
open ridgetops (Table 3). These data sup- 
port general observations of less runoff 
during rainstorms and suggest greater soil 
stability on sites where it occurs. 

In view of its distribution on deep, undu- 
lating, upland clay loam soils throughout 
the relatively undisturbed portions of the 
area, this association may represent the cli- 
matic climax type in the central Missouri 
Breaks. 

Artemisia tridentata-Agropyron smithii As- 
socies.--On sites accessible to hoofed mam- 
mals throughout the study area where 
topoedaphic conditions seem similar to 
those supporting the Artemisia-Agropyron 
spicatum association, bluebunch wheatgrass 
appears to have been greatly reduced or 
eliminated and dominance assumed by the 
Agropyron smithii union (Fig. 4 ) .  The dis- 
tribution of this community seems to corre- 



FIG. 5. Artemisiu-Agropyron habitat type. Ridge- FIG. 6. Agropyron-Poa habitat type. Formerly 
top occupied by the Artemisia tridentatu-Agro- cultivated ridgetop now occupied by the Agro- 

pyron smithii association. pyron smithii-Poa secundu associes. 

spond with areas where livestock grazing is 
periodic, fluctuates as a result of lack of 
permanent water, or is otherwise restricted 
by man. Western wheatgrass, Agropyron 
d t h i i  Rydb., is the usual dominant (Table 
2); however, either junegrass, KolW cris- 
tata ( L . )  pers., or green needlegrass, Stipa 
virziZuih Trin., may dominate local stands. 
The Artemisia tridentata union codominates 
with little change in importance from the 
Artem-A. spicatum association. The Poa 
union is well represented, especially by 
Sandberg bluegrass, Pm secunda Presl., and 
during the spring, by wild onion, loma- 
tium, nodding microseris, Microset6 nutans 
(Geyer) Sch., musineon, Musineon divari- 
catum (Pursh) Raf., and tufted evening 
primrose, Oenothera caespitosa Nutt. The 
Tragopogon union is conspicuous in both 
the number and abundance of representa- 
tive species. 

The distribution of this community, the 
paucity of bluebunch wheatgrass, the greatly 
increased importance of the Agropyron 
mithii union, and the increased represen- 
tation of forbs all suggest a disclimax condi- 
tion resulting from disturbance of the Ar- 
temisia-A. spicatum association. 

Arternisia tm'dentata-Agropyron smithii As- 
sociation.-This community ( Fig. 5 ) is 
especially prevalent on the western and cen- 
tral portions and along the southern bound- 
ary of the study area. Its distribution seems 

to correspond with that of shallow, gravelly, 
or claypan surface soils and generally in- 
tensive grazing. Normally, severe spot or 
sheet erosion is evident in that islands of 
higher lylng soil and vegetation continue to 
exist. Big sagebrush frequently is elevated 
on small mounds of soil anchored by litter, 
little clubmoss, Seihginella densa Rydb., and 
roots of both big sagebrush and herbs which 
grow through or beneath it. This suggests 
that degradation of sites normally support- 
ing either of the other two communities has 
been at least partially responsible for its 
development. Vegetative cover typically is 
sparse and depauperate. Much of the total 
canopy coverage is concentrated on small 
islands where species and unions are super- 
imposed. 

The Artemisia tridentata and Agropyron 
smithii unions are dominant (Table 2). Big 
sagebrush is somewhat more abundant than 
in either of the previously described com- 
munities and its associates are better repre- 
sented. Rubber rabbitbrush, Chysotham- 
nm n u u s e m  (Pall.) Britt., and broom 
snakeweed, Gutierrezia sarothrae (Pursh) 
B. & R., are wnspicuous. Western wheat- 
grass, although less dense than in the Arte- 
m W A .  smithii associes, remains dominant; 
though junegrass and, especially, blue 
grama, BozEteloua gmcilis (HBK) Lag., be- 
come quite prominent. In contrast to other 
communities of the Artemidu series, green 



17 DEER, ELK, A N D  CATTLE,MISSOURIRIVERBREAKS-Mackie 

TABLE 4.-MEAN COVERAGE FREQUENCY OCCURRENCE GREATER( C )  AND OF (F) O F  TREESAND SHRUBS 
THAN 12 INCHES LIKE TRAKSECTS PINUSAND CO~IMUNITIES.TALLON IN PSEUDOTSCGA DATAARE 
~ ~ E A N  FOR TRAYSECTS IS THREE STANDS) PERCENTAGES 12 100-FT LINE-INTERCEPT (FOUR EACHOF 

IS EACH COSIZIUPJTY (TWOIN THREEOF THE PI.VUSTYPEA Y D 6 100-FT LIXE TRANSECTS EACHOF 

STANDS)ON THE PSEUDOTSUGA ARE LESS THANTYPE. TRACE ( T )  AMOUNTS 1% 

Pinus-
Agropyron 

Taxa C / F  

Psetrdotsuga nlenzles~i 
Pznzrs ponderosa 271100 
Jtlfl1)ler~sscopulorum 4/58 
Rhus trzlobata T/50 
Prunus zlrglnzancr 
R~bes  cereirm T 8 
Artemisza trzdentata T I8 
Rhev anreum 
Chrysothamnus nauseosus TI17 
Arternlstn cana 
Artem~sza lonptfolza 
Sarcohattrs ~el~ntculatzis 

Total Intercept 32 

needlegrass is only poorly represented. The 
Poa union is also prominent and on some 
sites may dominate the community. In local 
areas, particularly on the western part of 
the study area, the Sarcobatus cermiculatus 
union frequently is associated with this com- 
munity. 

Observations suggest that this association 
represents an edaphic climax on sites where 
it occurs. 

Agropyron-Poa Habitat Type 

This type (Fig. 6 )  occurs entirely on sites 
usually characterized by the Artemisia se-
ries. I t  is largely restricted to approximately 
1,200 acres on ridgetops in the central and 
southwestern portions of the study area 
formerly cultivated and/or artificially re-
seeded with exotic grasses. Differences in 
time of abandonment or reseeding and past 
treatment have resulted in diverse vegeta- 
tional characteristics. The three stands se- 
lected for analysis include an area grazed 
primarily during the winter and infrequently 
cut for hay, a stand grazed only during the 
grazing season and occasionally cut for hay, 
and a recently reseeded stand also grazed 
during the grazing season. All but the latter 
are now dominated by native species. Re-

Pinns- Pinus- Pset~dotsuga-
Jut~iperrrs Artemisia Juniperus 

C / F  C / F  C / F  

cause of the minor extent of the type (1.5% 
of the area) and some indication that the 
successional trend on all reseeded areas is 
toward dominance by the same native 
grasses, these communities are recognized 
collectively as the Agropyron mnithii-Poa 
secundn associes. The A. smithii and Poa 
unions dominate (Table 2 ) .  Although the 
Artemisia tridentata union appears to be re- 
generating slowly, big sagebrush is repre- 
sented only by scattered young plants and a 
few depauperate older plants which persist 
despite occasional cutting, browsing, and 
trampling. Crested wheatgrass, Agropyron 
cristatum (L . )  Beauv., an exotic, joins the 
A. smithii union where seeding has occurred; 
however, it dominates only the recently 
reseeded stand. Japanese chess, Bromus 
japonicus Thumb., another exotic, also joins 
the A. mithii union on local areas where 
disturbance has provided an avenue for in-
vasion. At the time of analysis in late 
July, characteristic forbs were those of the 
Tragopogonunion. During spring, however, 
the Poa union is well represented by wild 
onion, lomatium, and nodding microseris. 
The total ground cover provided by this 
type is somewhat less than that afforded by 
any community of the Artemisia series (Ta- 
ble 3 ) . 



The type usually is represented by one of 
a series of three more or less distinct com- 

FIG. 7. Pintts-Jttnipertts habitat type. Slight 
south-facing slope occ~~piecl by the Pintts ponder- 

ocn-Agropy rot1 s~~icattcnz association. 

Pinus-Juniperus Habitat Type 
This is a major type, covering approxi- 

mately 45% of the area. It occurs extensively 
on slight to moderately steep slopes and 
soils which vary from clay loam less than 1.5 
inches deep over shale to raw shale. It is 
prevalent on south- or west-facing slopes, 
but also occurs on northerly or easterly ex- 
posure where the degree of slope is slight. 
The type frequently forms an ecotone be- 
tween the Artemisia-Agropyron and Pseu- 
dotsuga-juniperus types. 

Stands of pine are seldom dense. A nearly 
complete overhead canopy may be found in 
only a few stands on slight, north-facing 
slopes. Frequently, only scattered pines OC- 

cur to give a savannah-like appearance, 
especially on old burns and along the upper 
limits of the type where it contacts the Ar- 
temisia-Agropyron type. The characteris- 
tically slow growth of ponderosa pine is 
attested by data obtained by the Bureau of 
Land Management for a "site" tree in each 
of 14 pine stands on and adjacent to the 
study area. These trees, which had a mean 
approximate age of 83.2 (51 to 141) years, 
averaged only 32.6 (22 to 46) ft in height 
and 8.5 (6.4 to 11.4) inches dbh (diameter 
4.5 ft above the ground). The mean growth 
during the last 10 years was 0.29 inch dbh 
for 36 trees (unpublished data, U. S. Bureau 
of Land Management, Lewistown, Montana, 
1964). 

munities, the distribution and organization 
of which appears related to topographic and 
edaphic factors. Statistical data for the 
three communities are presented in Tables 
2,3, and 4. 

The Pinus Series 

Pinus ponderosa-Agropyron spicatum Asso- 
ciation.-Wherever the Pinus-Junipems 
type abuts upon ridgetops dominated by 
Artemisia-Agropyron or Agropyron-Poa, it 
characteristically is represented by the 
Pinus-Agropyron association ( Fig. 7).  At 
least a shallow layer of clay loam soil seems 
essential to support the usually well-devel- 
oped grass understory. Exposed, xeric, 
upper slopes are also characteristic. On less 
exposed, more mesic, footslopes and draws, 
this community is replaced by the Pinus- 
Junipems association. 

Fonderosa pine is dominant and better 
represented than in either of the other two 
communities ( Table 4). Typical openness 
of stands is attested by the 27% coverage af- 
forded by pine and the total tree-shrub 
intercept of only 32%. The principal under- 
growth is herbaceous and usually domi- 
nated by the Agropyron spicatum union. 
Frequently, however, the A. smithii union 
assumes this position. This may be corre- 
lated with the fact that the association 
characteristically occurs on gentle slopes 
susceptible to moderate or heavy use by 
hoofed mammals. The A. spicatum union ap- 
pears less abundant, though plains muhly, 
Alulalenbergia cuspidata (Torr.) Rydb., is 
somewhat better represented, than in the 
A~*temisia-Agropjron spicatum association. 
The A. smithii union appears almost iden- 
tical in composition and abundance to its 
occurrence in the latter. Principal forbs are 
those of the Tragopogon union, which dif- 
fers only in the relative abundance of mem- 
ber species from its occurrence in the 
Artemisia-Agropyron type. The Poa union 
is very poorly represented, although wild 
onion, yellow bell, Fritillaria pudica (Pursh) 
Spreng., and nodding microseris are com- 
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FIG. 8. Pinus-Juniperus habitat type. Moderate FIG. 9. Pinus-juniperus habitat type. Steep 
west-facing slope occupied by the Pinus ponderosa- south-facing shale slope occupied by the Pinus 

Jtmiperus scopulorrrm association. ponderosa-Artemisia longifolia association. 

mon during April and early May. The 
shrub layer is comprised mainly of a sparsely 
represented juniperus scopulorum union in 
which either Rocky Mountain juniper, 
skunkbrush sumac, Rhus trilobata Nutt., or 
common snowberry, Symphoricarpos alba 
(L.) Blake, may dominate in local stands. 
Occasionally, shrubs of the Artemisia tri- 
dentata, Prunus oirginiuna, Sarcobatus, and 
Symphoricarpos occidentalis unions occur as 
scattered individuals. 

Pinus ponderosa-juniperus scopulo~um As- 
sociation.--On less exposed, more mesic 
sites along drainageways and south- or west- 
facing slopes, the J u n i p e ~  union supplants 
the Agropyron unions in understory domi- 
nance (Table 2) and provides this associa- 
tion a distinctive physiognomy characterized 
by ponderosa pine and dense growths of 
Rocky Mountain juniper ( Fig. 8). Although 
ponderosa pine usually is prominent, it ap- 
pears less abundant than in the Pinus-Agro- 
pyron association (Table 4). This may be 
due to curtailed reproduction by the shade- 
intolerant pine under the dense juniper 
canopy. Common snowberry, which fre- 
quently is prominent in open stands of 
Pinus-Agropyron, is suppressed, and the 
Prunus union, comprised of species typical 
of north-facing slopes, may develop under 
the shaded mesic conditions. Douglas fir 
may also occur. The herbaceous layer usu- 
ally is dominated by bluebunch wheatgrass 

(Table 2); but on especially protected sites 
ticklegrass, Agrostis scabra Wad., a mem- 
ber of the Prunus union, may dominate. The 
Agropyron mnithii union is of secondary im- 
portance, occurring primarily on alluvium 
along bottoms of smaller drainageways. The 
Symphoricarpos union usually is associated 
with the A. smithii union on these sites. 
Forbs are largely those of the Tragopogon 
union with only minor changes in species 
representation as compared to the Pinus- 
Agropyron association. Distributional limi- 
tations suggest that .this association repre- 
sents a topographic climax on sites where it 
occurs. 

Pinus pnderosa-Artemisia longifoliu Asso- 
ciation.-This association (Fig. 9) is re- 
stricted to shale outcroppings on steep 
slopes where it may represent a topoedaphic 
climax. These sites usually are unstable, 
and individual stands characterizing them 
exhibit considerable variation with local 
conditions. The community typically is 
characterized by a very sparse pine over- 
story, a variable understory usually domi- 
nated by the Artemisia hgifoliu union, 
comprised of species more or less restricted 
to shale outcrops, and a bare shale soil sur- 
face (Tables 2, 3, and 4). The Junipe~us 
union is quite prominent and may dominate 
local stands. Although scarcely represented 
in the stands analyzed, the Sarcobatu~ union 
often occurs and occasionally dominates the 



FIG. 10. Pseudotsuga-Juniperus habitat type. 
Steep north-facing slope occupied by the Pseudo- 
tsuga menziesii-Juniperus scopu2mm association. 

shrub layer, especially on steep open slopes 
in the northern part of the study area. The 
poorly developed herbaceous layer usually 
is dominated by sand reedgrass, Calamo- 
vilfa longif olia ( Hook. ) Scribn.; however, 
bluebunch wheatgrass and/or western 
wheatgrass may dominate on more stable 
sites. Forbs typically are poorly represented. 
Lamb's quarter, Chenopodium album L., 
and desert wirelettuce, Stephanomeria run- 
cincata Nutt., of the Tragopogon union seem 
most common, but other species of the 
Tragopogon, Artem& longifoh, and Xan- 
thium unions may be locally abundant. 

Pseudotsuga-Juniperus Habitat Type 
This type predominates on approximately 

10,000 acres (13% of the total) of moderate 
to steep northerly exposures where cool, 
mesic conditions prevail (Fig. 10). Occa- 
sionally, where well-developed stands of Pi- 
nwAgropyron occur on slight north-facing 
slopes and provide protection, it extends 
upward onto more level sites. It seems to 
become slightly more extensive in the Mis- 
souri River Breaks west of the study area. 
To the east, it gradually becomes more re- 
stricted. Recognition is afforded by the 
dominance of Douglas fir or, on seral or 
burned sites, conspicuous Prunus and Sym- 
phoricarpos unions. Mature and undisturbed 
sites are characteristically occupied by the 
Pseudotsuga menziesii-Juniperus scopu- 

FIG. 11. ArtemW longifolia habitat type. Steep, 
loose shale slope occupied by the Artemisia longi- 

folia associes. 

l m m  association. Stands of this association 
usually are characterized by a well-devel- 
oped tree layer dominated by Douglas fir 
and dense shrub undergrowth dominated 
by the Juniperus and Prunus unions (Tables 
2 and 4). Ponderosa pine typically is pres- 
ent but poorly represented in the overstory. 
Although this species may dominate open, 
seral, or burned stands, tree reproduction in 
mature stands, except for open disturbed 
spots, is limited to Douglas fir. This sug- 
gests that pine is seral on these sites, as it is 
in the Pseudotsuga menziesii zone of the 
northern Rocky Mountains (Daubenmire 
1952: 310). The Symphoricarpos union is 
best represented by western snowberry, S. 
occidentalis Hook., and slender wheatgrass, 
Agropyron trachycaulum (Link.) Malta., but 
silver sagebrush, Artemisia cana Nutt., and 
green rabbitbrush, Ch ysothumnus uiscidi- 
florus (Hook.) Nutt., frequently occur in 
more open or burned stands. Both choke- 
cherry, Prunus virginiana L., and green rab- 
bitbrush are susceptible and sensitive to 
heavy browsing by mule deer and elk. 
Dead and depauperate plants attest to 
greater abundance of these species in former 
years. The herbaceous layer typically is 
dominated by ticklegrass and/or bluebunch 
wheatgrass, the latter being predominant 
in open, seral, or burned stands. As a group, 
forbs appear less abundant than on any of 
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12. Sarcobatus-AgrOpyron habitat FIG. 13. AgrOpyrOn-Sympho~carpos habitat type. 
Coulee bottom occupied by the Sarcobatus vermtc- Coulee bottom meadow occupied by the Agro- ulatus-Agropyron smithii association. The mixed pyron smithitSymp~oricarpos occidentalis asso,+ 
stand shown here is typical except on bottomlands ation. 

along the Missouri River. 

the other vegetational types; however, little 
clubmoss often forms extensive mats on the 
organic matter which tends to accumulate 
on or near ,the ground surface, and yarrow, 
Achillia miUif01ium L., is common. Soil 
surface cover appears higher than in any of 
the other rangeland types (Table 3). It 
appears that this association represents a 
topographic climax on the sites where it 
occurs. 

Artemisia longifolia Habitat Type 
This type (Fig. 11) is very limited and 

occurs only on loose shale of cuts and slopes 
similar to, but usually steeper than, those 
occupied by the Pinw-Artemisia associa- 
tion. The latter might be expected to sup- 
plant the Artemisia longifolia associes, 
which is characteristic, in the absence of 
disturbance or as more stable conditions 
develop. This is also suggested by the vege- 
tation of this community (Table 2) which is 
similar in many respects to the understory in 
the Pinus-Artemisia association. The Arte- 
mi& longifolia union characteristically 
dominates the typically sparse vegetative 
cover (Tables 2 and 3). Longleaf sagebrush, 
Arternisia longifolia Nutt., usually is the most 
conspicuous shrub, although greasewood, 
Sarcobatus vermiculatus (Hook.), and 

members of the Juniperus union frequently 
occur. Greasewood is especially prominent 
and may dominate local stands on south- 
facing slopes. The depauperate herbaceous 
layer is comprised largely of grasses and 
forbs of the Artemisia longifolia, Agropyron 
smithii, and Tragopogon unions. Occasion- 
ally, some members of the Xanthium union 
attain abundance in local stands. Blue- 
bunch wheatgrass may be conspicuous, 
especially on more stable sites. 

Sarcobatus-Agropyron Habitat Type 
Wherever dispersed clay soils containing 

considerable amounts of sodium occur, the 
vegetation characteristically is sparse and 
dominated by greasewood. Footslopes and 
low benches along larger coulees and Mis- 
souri River bottomlands are the usual sites 
(Fig. 12); however, the type extends up- 
ward along adjacent slopes on clay slides 
(formed by downslope movement of clay 
overlying unstable shale). Occasionally it 
may be found on deep, granular, silty .clay 
soils of higher outwashes or fans and in 
shallow upland basins. Despite some vari- 
ation in community organization among the 
various sites, the usual prevalence of the 
Sarcobatus and A. smithii unions seems to 
justlfy collective recognition of stands of 
this relatively minor type (approximately 



Agropyron smithii-Symphoricarpos occi- 
dentalis association (Table 2). Western snow- 

FIG. 14. Xanthium strumaritrm habitat type. Cou- 
lee bottom cut occupied by the Xanthium stru- 

mariunl association. 

5% of the area) as the S .  vermiculatus-A. 
snlithii association ( Table 2) .  Greasewood 
alone characterizes the shrub layer only on 
footslopes and benches along the Missouri 
River, locally along major coulees, and on 
clay slides. Elsewhere, the Artemisia triden- 
tata union codominates in what apparently 
are mixed stands (Fig. 12). The herbaceous 
layer typically is sparse, often extremely so; 
however, where the association occurs in 
small stands on higher outwashes, it may be 
well developed. Although the A. smithii un- 
ion characteristically dominates, the Poa 
union is conspicuous and may predominate 
in local stands. During spring, the latter is 
well represented by wild onion, lomatium, 
musineon, spindle plantain, Plantago spinu- 
losa Dcne., and fanweed, Thlaspi amerne L. 
Summer forbs typically are of the Trago- 
pogon union. Those associated with big 
sagebrush or the Xanthium union are sparse 
or only locally common. 

berry is the most abundant shrub and fre- 
quently occurs in dense patches. Silver 
sagebrush and green rabbitbrush character- 
istically are present but both are most prom- 
inent on better drained, marginal sites. 
Western wheatgrass is more abundant in 
this association than any other community, 
though other members of its union are 
poorly represented. Canada bluegrass, Poa 
compressa L., and desert saltgrass, Dis- 
tichlis stricta (Torr.) Rydb., typically occur. 
The latter attains abundance only in lower 
spots or along the edge of watercourses. 
Wild licorice, Glycyrrhim lepidota (Nutt.) 
Pursh, is the most characteristic forb, but 
members of the Tragopogon union usually 
are common. Wild onion, lomatium, and 
fanweed are common spring forbs. 

Although not analyzed in detail, Agropy- 
ron meadows on Missouri River bottom- 
lands appeared very similar in organization 
to this association. 

Xanthium strumarium Habitat Type 
The community (Fig. 14) comprises the 

vegetation characteristically associated with 
cuts or beds of intermittent watercourses 
where the shale, silty clay, or gravelly sub- 
strate is typically moist and alkaline. The 
Xanthium union, comprised of species which 
tolerate or thrive under these conditions, us- 
ually dominates the sparse vegetative 
growth (Tables 2 and 3). Cockleburr, Xan- 
thium strumarium L., is the most prominent 
and widely distributed species. Canada wild 
rye, Elymus canadensis L., prairie cordgrass, 
Spartina pectinata Link., foxtail barley, 
Hordeum iubatum L., and Mexican dock, 
Rumex mexicanus Meisn.. are characteristic 

Agropyron-Symphoricarpos Habitat Type but usually restricted to marginal silty clay 
deposits. Where they occur, members of 

This type ( Fig. 13 ) is minor in extent, the Agropyron s~nithii and Symphmicarpos 
occurring only on silty clay soils of flats unions and desert saltgrass are also largely 
adjacent to watercourses. Recognition is restricted to deposits and clay 
afforded by a wet meadow aspect domi- banks. Yellow sweetclover, Melilotus offici- 
nated by western wheatgrass; however, the nalis (L.) Lam., which consistently occurs 
Symphoricarpos union is sufficiently repre- with the Xanthium union on these sites, 
sented to recognize the community as the often attains greater abundance than any 
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other species but again largely on marginal 
deposits and clay banks. Where standing 
water persists for extended ~er iods ,  spike 
sedge, Eleocharis macrostachya Britt., and/ 
or alkali bulrush, Sc i rps  paluclosus S. Nels., 
may join the association. 

Other Plant Comnzunities 

Two additional plant comn~unities, char- 
acteristic of Missouri River bottomlands, 
occur on the study area but were not ana- 
lyzed. These included a Populus-Symphori- 
carpos type, which occurs on approximately 
1,000 acres where plains cottonwood, Pop- 
ulus sargentii Dode., and western snowberry 
appear to be typical dominants of the tree 
and understory layers, respectively; and a 
Salix type, comprising about 500 acres of-
dense thicket in which sandbar willow, Salix 
interior Rowlee, Bebb willow, S, bebbiana 
Sarg., and Mackenzie willow, S. mackenzi- 
ana (Hook. ) Barratt, are common. In addi- 
tion, approximately 1,400 acres of cultivated 
bottomland are variously dominated by al- 
falfa, barley, stubble, or weeds. Allen 
(19%) has described these bottomland com- 
munities in some detail. 

Mule Deer 

Apparently deer were common, if not 
abundant, in the area at time of settlement. 
Koch ( 1941:363) cited journal records of 
persons wintering on the Missouri River just 
below the present study area in 1869-1870 
who ". . . were able to go out every two or 
three days, much as we would go to a mar- 
ket, and bring in deer . . ." Information fur- 
nished by long-time area residents suggests 
that numbers of deer declined during the 
early 1900's to extreme scarcity during the 
1920's and early 1930's. A 4-month hunting 
season with a bag limit of 8 deer established 
in 1895 was successively reduced to 1month 
and 1male deer with antlers not less than 4 
inches long by 1923. From 1921 through 
1930, an area encompassing the eastern half 
of the study area was closed to deer hunt- 
ing. The entire area was closed during 

TABLE5.-ESTIMATED NUMBERS, SEX AND AGE 
COMPOSITION, HARVEST MULE DEER ONAND OF 

THE MISSOURI STUDYRIVER BREAKS AREA DURING 
FALLAND EARLYWINTER1960-1963 

No. Deer/Square Mile 
Number 

Year Population Harvest Classified 

Males 
per 100 
Feinales 

Fawns 
per 100 
Feiiiales 

1960 11 $3.5 668 19.1 86.4 
1961 9 3.5-4 430 25.3 39.5 
1962 9 2-2.5 190 37.5 54.5 
1963 10 1-1.5 362 35.1 84.2 

1931-1932. Although hunting resumed on 
the study area in 1933, hunting was prohib- 
ited within the C. M. Russell Wildlife Range 
from 1937 through 1947 and again during 
1949. 

Human depopulation, increasingly effec- 
tive law enforcement, and predator control 
together with favorable conditions of the 
range which developed for deer during the 
period of scarcity ("storage" of Leopold et 
al. 1947: 173) probably proved conducive to 
development of the existing population. In- 
creasing numbers of deer were noted during 
the late 1930's, throughout the 1940's and 
into the early 1950s. Hollibaugh (1944:s) 
indicated that the "Breaks" herd was in-
creasing at  a tremendous rate under excel- 
lent range conditions. Brown ( 1947:6)  
estimated the mule deer population as ap- 
proximately 5 deer per square mile in 
September 1947. Calculations by Brown 
and Brown (1950:3) suggested a density of 
about 7.6 deer per square mile during the 
winter of 1949-1950. That increases contin- 
ued until at least 1951 was indicated by 
calculated post-hunting season populations 
of 3,330 in 1949, 4,850 in 1950, and 5,230 in 
1951 for the Missouri Breaks of Fergus, 
Petroleum, and Phillips Counties (Johnson 
1952:4). No data indicative of sizes or 
trends of mule deer populations are avail- 
able for the 195%1959 period. 

Minimal population estimates indicative 
of trends on the study area during the 1960- 
1964 period were obtained by plotting num- 
bers of mule deer observed by location on 
gridded aerial photographs and from aerial 
surveys during early winter. These data, 
together with harvest estimates and ob-
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FIG. 15. hlean numbers of mule deer recorded 
per observation trip on extensive open ridgetop 
areas, predo~llinantly coulee areas, and the entire 
llissouri River Breaks study area, 1960-1964. 
Numbers of observation trips are shown in paren- 

theseb. 

served late fall-early winter sex and age 
ratios, are presented in Table 5. 

Year-to-year trends indicated decreasing 
numbers of mule deer from 1960 through 
1962 and recovery during 1963 and 1964. 
The decline in winter populations from 19N 
to 1961 appeared to be effected by low 
production and/or survival of fawns, in- 
creased hunter harvest, and probable addi- 
tional losses related to range conditions. 
The extremely poor range conditions during 
1961 were reflected in a substantially re-
duced increment for 1962. The effects oi 
improved range conditions after the spring 
of 1962, reduced numbers of mule deer, 
and a female segment comprised largely of 
older animals was manifest during 1963 in 
a relatively large fawn crop and an in-
creased late summer population. Further 
increase apparently occurred during 1964 
when, with continued good fawn produc- 
tion, the increment resulted in a late sum- 
mer population approximately equal to that 
of 1960. Reproductive performance and 
other phenomena associated with the dy- 
namics of the mule deer population during 
and following the study period are further 
discussed in another report (Mackie 1966b). 

Numbers of mule deer observed per ob- 
servational trip (Fig. 15) were more in-
dicative of the relative observability of 
animals from year to year than of population 
trends. Counts along routes during 1961 

indicated populations 10 to 20% higher than 
in 1960, whereas all other information indi- 
cated that 1961 summer numbers were at 
best subequal to those of the previous year 
and that the 1961-1962 winter-spring popu- 
lation mas 10 to 20% lower. Indicated 
numbers for winter and spring, 1962-1963, 
were 25 and 50% lower than 1961-1962 
despite evidence indicating quite similar 
population levels. The influence of observ- 
ability was further evidenced by variation 
in the magnitude and direction of seasonal 
changes in observed numbers, indicating 
that similar proportions of the mule deer 
present were not seen in any given season 
of the different years, and the fact that 
observed numbers did not fully reflect the 
population increase which occurred in 1963. 
Also, average numbers observed per trip 
from 1960 to 1962 when animals were rel- 
atively observable corresponded closely to 
numbers observed on open ridgetop sites, 
whereas data for the 1962-1964 Feriod 
were similar to numbers observed in pre- 
dominantly coulee areas. 

Although trends in utilization and con-
dition of forage will be discussed later, it 
should be noted here that both these and 
the foregoing population data indicated that 
mule deer probably contended with forage 
deficiencies and intraspecific competition 
during most years. 

Elk 
Although elk occurred extensively in the 

Missouri River Breaks as late as the 1870's 
( Koch 1941 :363-%5), few if any remained 
in the area by the time of settlement in the 
early 1900's. The existing population devel- 
oped following the release of 31 animals 
(22 adult females, 6 calves, and 3 adult 
males), transplanted from Yellowstone Na- 
tional Park, on the south-central portion of 
the present study area during February 
1951. No data on growth of the population 
were obtained prior to 1959 when District 
Game Manager Reuel G. Janson (pers. 
comm.) estimated 80 elk on the area prior 
to a special hunting season to alleviate dam- 
age on private lands. 
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TABLE ~ . - ~ I A x I ~ \ I v x ~  U~XDUPLICATEDCOUNTSOF ELK ON THE MISSOURIRIVER BREAKS STUDY AREA 
DCRING\VIXTERS1960-1964 

No. biales 
Total 

Year No. Adult Yearling 

The elk on the study area during the 1960- 
1963 period (Table 6 )  did not comprise a 
discrete population. Undetermined num-
bers occurred on adjacent areas during all 
years. Year-to-year relationships of num-
bers in the various sex and age classes on 
the study area indicated interchange of ani- 
mals between the study area and adjacent 
ranges. The mean net recruitment to the 
population, based on observed population 
structures, calf production (Table 6 ) ,  and 
known losses, was approximately 35% dur-
ing the 4 years. Assuming a similar rate of 
increase in years prior to the study, a much 
larger population could have existed. It 
seemed unlikely, however, that actual num- 
bers using the study area were greatly in 
excess of those counted. Either mortality 
was of greater than observed proportions 
or emigration from the area provided effec- 
tive control over population gro~vth. 

Trends in numbers of elk on the study 
area during other seasons appeared similar 
to those of winter. Spring populations 
seemed somewhat lower than those of the 
previous winters. Summer numbers appar- 
ently were less than those of the subsequent 
fall and winter when some movement onto 
the study area seemed to occur. Known 
losses during the fall ranged from 2 in 1962 
to 11 during 1961. No legal hunting of elk 
occurred during the study. 

Cattle 

Fourteen stockmen held permits to graze 
1,646 cattle (plus calves) on the common, 
open range allotment encompassing the 
study area and adjacent prairie (B.L.M., 
Lewistown, Montana, pers, comm.). Of 
these, 11with 1,205 permits ran their stock 

No. No. Calves : Males: 

Females Calves 100 Females 100 Females 


largely on the study area; 2 with 166 per- 
mits partially used the area; and 1with 175 
permits usually did not graze the area. 

Actual numbers of cattle on the study 
area varied considerably within and between 
years, some proportion of the total always 
ranging onto immediately adjacent areas. 
This number appeared to increase from 
spring to summer, then decreased slightly 
to fall. Greatest cattle use of the study 
area occurred during the spring and sum- 
mer of 1961 when most operators turned 
their stock into the "Breaks" where forage 
and water conditions were somewhat better 
than on adjacent prairies. Lowest use oc- 
curred during the fall, and during the 
spring of 1962 when most operators delayed 
turning their stock onto the range until 
early hlay. 

Alule Deer 

A total of 11,581 mule deer observations 
provided data for evaluation of mule deer 
range-use habits. These were recorded by 
year as follows: 1960-1961,5,577; 1961-1962, 
3,431; 1962-1963, 1,797; and 1963-1964,776. 

Distribution 

The mule deer \\.ere nonmigratory and 
widely dispersed over the study area, 
though local population densities varied 
(Fig. 16) .  Maximal numbers occurred on 
the south-central portion where close inter- 
spersion of well-developed stands of Pinus-
Juniperus and Pseudotsuga-Juniperus with 
other habitat types provided a relatively 
high security level. Lowest densities pre- 
vailed north and west of Sand Creek. Al-



FIG. 16. Highly generalized distribution of den- 
sities of mule deer on the Missouri River Breaks 

study area for 1960-1964. 

though differences related to topography 
and vegetation influenced observed num- 
bers, averages of 15.0 and 11.0 mule deer, 
respectively, were recorded per observation 
trip along routes in those areas. 

The only distinct seasonal shift in distri- 
bution during the study consisted of 
movement onto Missouri River bottomlands 
during summer and fall as forage supplies 
on uplands became desiccated. It appeared 
to involve only animals from adjacent 
slopes and possibly uplands within about 2 
miles of the river. Mule deer were rarely 
observed on bottomlands after early De- 
cember. Aerial surveys during late Decem- 
ber 1964, after regular field studies were 
completed, indicated a general movement 
of deer from major drainageheads toward 
steep open slopes on northern portions of 
the area. This movement apparently was 
precipitated by snow depths of 15-24 inches, 
unlike any of the previous 4 winters, and 
had rather severe population consequences 
( Mackie 1966b ) . 

The increase in numbers of mule deer 
observed along extensive ridgetops during 
winter and early spring (Fig. 15) probably 
was a reflection of local movement and 
increased observabilit~ concomitant with 
seasonal changes in food and range-use 
habits. Numbers of mule deer recorded in 
predominantly coulee areas increased si- 
multaneously. 

Males appeared less uniformly distrib- 
uted than females, especially during sum- 
mer and early fall when single males or 
groups of 2 to 5 (occasionally more) 

animals, mostly 2 years old and older, a p  
peared to congregate on the same nonde- 
script local areas. At least 25 such "buck 
habitats" were known for the study area. 
During summer, an average of 1.66 males 
was observed per trip through "blocks" 
which partially or entirely encompassed 
male concentration areas. Only 0.24 males, 
mostly yearlings, were observed per trip 
through blocks in other areas. 

Movements and Home Ranges 

Sixteen mule deer fawns were individ- 
ually marked using various combinations of 
colored plastic tape and 2 x 3-inch flags 
of nylon impregnated fabric (Saflag Fab- 
ric, the Safety Flag Co. of America, Paw- 
tucket, R.I.) attached to an ear. Four were 
never relocated; 3 were last observed about 
1 month after birth; and 9 were individually 
relocated from 2 to 21 times over periods 
of 5 to 29 months after tagging. Five 
individually recognizable mule deer, 1 
fawn and 4 adult males, were observed 2 
to 5 times over periods of a day to 4 months. 

A summary of movement data for all 
marked and recognizable animals other 
than fawns observed only when less than 6 
months old is presented in Table 7. Home 
ranges of females encompassed approxi- 
mately 300 acres. Males were somewhat 
more mobile and may have had larger home 
ranges; but few quantitative data were ob- 
tained, especially for males older than 2 
years. 

Greater mobility of mule deer males has 
been reported by Dasmann and Taber 
( 1956: 153), Robinette ( 1966:337), and 
others. Relocations of three marked males 
to 16, 20, and 21 months of age indicated 
movements through the second summer 
were comparable to those of females, as 
reported by Dasmann and Taber (1956: 
155). Subsequently, movements became 
more extensive during fall and winter re- 
sulting in enlargement or establishment of 
new home ranges. Older males appeared to 
have greater mobility and larger home 
ranges. 

Home ranges of marked females were 
established by the second summer and were 
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TABLE~ . - - ~ ~ O V E - L I E S T S OF XIAXED AND RECOGNIZABLE THE X~ISSOL~RIRILERBRWKS.MULE DEER I&' 
X l a x r ~ r r ~DISTANCESFOR NUMBERD-1853 h f 4 ~  BYA ~ I M A L  HAVE BEES INFLUENCED HUXTERS. ANI- 
MAL NUHBERD-1859 HAD h l o v ~ ~  1 3  MONTHS; THE OFONLY 0.43 ~ I I I .E  AT ADDITIOVAL ~IOVEMEXT 

1.5 MILES OCCURRED AT ABOUT 17 ?\IOXTHS 

-
Distance (Miles ) 

Age at h-umber From Center Estimated 
First of .Maximum First of Range Home 

Obser- Dates of Obser- between to Last Range 
Animal vation Observation .irations Obscn~.  Ohserv. Mean hfaxiinum (acres) 

Female ( D-1853) 1 day 
Female (0-1851) 11 months 
hlale ( D-1864) 4-5 days 
Male (0-1859 ) 2-3 days 
hlale ( 0-1869) 8 months 
Fawn ( Recog.i 7 months 
I I c ~ l e  ( Recog. ) 19 months 
hlale ( Recog. ) Adult 
hiale ( Recog. ) Adult 
Xfale ( Recog. ) Adult 

partially superposed on those of parent 
females. Considerable variation was evi-
dent among males. One (D-1864) ranged 
over an increasingly larger area immedi-
ately adjacent to its home range as a fawn, 
at least until 21 months of age; another 
(D-1869) remained within the same gen- 
eral area on which it had been observed as a 
fawn until at least 16 months old; and the 
third (D-1859) was observed during the 
second summer on a male concentration 
area 0.4 mile from the tagging site and sub- 
sequently moved 1.5 miles during Novem- 
ber to an entirely new area. These differ- 
ences may have been influenced by social 
relationships during the second summer. 
The 3 associated with another young male, 
an adult female and fawns, and an older 
adult male, respectively. 

Differentially greater seasonal use of 
certain portions of home ranges was evident 
between seasons and years. Predominant 
use typically occurred on brushy or tim-
bered portions on one side during summer 
and on open ridgetop sites on the other 
side in winter. However, one of the marked 
females (D-1853) ranged extensively on 
the open ridgetop portion of her home range 
during the fall and winter of 1961-1962 but 
apparently remained in the vicinity of the 
more timbered portion during most of the 
winter of 1962-1963. Both marked females 

appeared to return to the same portion of 
the home range where they were born to 
give birth to fawns. One was observed 
during the fawning periods of 1962 and 
1963 in the same locality where tagged, and 
one of the twin fawns of the other was 
tagged when 1day old within a few yards 
of where the female had been tagged as a 
day-old fawn. 

Mule deer food preferences and the quan- 
tity and quality of available forage appeared 
to be primary factors influencing local and 
seasonal movements within home ranges. 
Observations suggested that movement was 
most restricted during the summer, then in- 
creased to winter or early spring as food 
habits changed to include greater represen- 
tation of species from the open Artemisia-
Agropyron habitat type. That is, greater 
effort became necessary to satisfy nutritional 
requirements as the quantity and quality 
of available forage declined. The impor-
tance of the latter was indicated by yearly 
contrasts in movement with variations in 
production and seasonal utilization of pre- 
ferred species. In 1960, forage production 
was subnormal, summer-fall utilization of 
deciduous browse species was heavy, and 
local movements increased appreciably to 
winter and early spring. During 1961, 
forage production was extremely low as a 
result of drought conditions, summer uti- 
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TABLE 8.--SmilzfER AND OF ~ I U L E  I S  THE I\IISSOCRIFALL MOVEIIE~TS MARKED DEEH FAWNS RIVER 
BREAKS 

h'umber h-umber 
Mean Distance ( Miles ) 

hfaximtim 
of o f  Relo- From First to Last B e k e e n  

Period Fawns cation? T,IZSite Re loca t~ i~n  Relocati~~ns 

June-August 6 13 
September-Novemlber 4 8 

lization of deciduous browse \vas extremely 
heavy, and seasonal changes in food habits 
occurred much earlier than in 1960. Also, 
fall rainfall resulted in a green-up of Sand- 
berg bluegrass and junegrass which con-
comitantly became important forage sources 
on open habitat types. The combined ef- 
fects were reflected in more extensive 
movement during all seasons. During 
1962-1963, favorable growth conditions ef- 
fected good forage production. Supplies 
of preferred forbs persisted into fall and 
winter, summer utilization of deciduous 
browse was light to moderate, and local 
movements appeared extremely restricted 
with only slight increase to winter and early 
spring. 

The presence of fawns, whose lnaximum 
summer movements were limited to areas 
about 0.5 mile in diameter, may have in- 
fluenced mobility of adult females (Table 
8 ) .  However, general observations sug-
gested that females usually foraged inde- 
pendently until mid-August, and females 
without fawns were equally restricted in 
movement during the summer period. 

Group Characteristics 

Mule deer groups ranged in size from 1 
to 25 animals, but the most common num- 
bers were near seasonal means (Table 9 ) .  

Groups typically were smallest in summer 

0.20 0.22 0.50 
0.57 0.72 0.72 

when mule deer were relatively dispersed 
and using a variety of habitat types. Those 
of more than 4 or 5 animals were almost 
invariably males. Aggregation occurred 
slo\vly through fall and winter, concomitant 
with increasing use of open habitat types 
andior concentration on certain sites. USU- 
ally, the largest groups were observed in 
late winter and early spring. This increase 
in seasonal group size apparently reflected 
more strongly a greater incidence of asso-
ciation on mutually used areas than changes 
in social relationships. Support for this 
statement was provided by observations 
that the composition of groups associated 
with recognizable animals changed fre-
quently. The number of mule deer in a 
group reflected the locations within home 
ranges of individuals on overlapping home 
ranges. 

Group sizes were somewhat larger in 
1961-1962 than in other years. Possibly, 
this was related to more concentrated use of 
certain habitat types. Group sizes in gen- 
eral decreased in subsequent years as the 
animals remained more widely dispersed. 

Activity Habits 

Zlule deer typically were active and ob- 
servable mostly within 3-4-hr periods in 
early morning and late afternoon. They 
appeared more active during n~ornings 

TABLE ~ . - ~ I E A X  GROUP SIZE FOR DEER OPSERVED AND 1-EARS1960-1964.~ ~ C L E  DURIXG SEASONS 
NCMBERSO F  ~ I U L EDEER IN SAMPLESARE I N  PAREXTHESES 

Year Summer Fall \Tinter Spring Year 
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FIG.17. Percentages of all mule deer observec! 
each h o w  relative to sunrise and sunset during 

seasons and years. 

when an average of 26 animals was recorded 
per observation trip, compared to 19 per 
trip during evening, and "activity periods" 
were slightly longer. Greatest numbers 
were observed during the first and last 
hours of daylight, with 75% or more of all 
observations usuallv occurring within 2.5hr 
after sunrise and before sulset and more 
than 90% within 3.5 hr. Percentage distri- 
butions for morning, evening, seasonal, and 
yearly periods (Fig. 17) were similar de- 
spite differences in numbers of animals 
observed, range forage conditions, weather 
conditions, as well as mule deer densities, 
food and range-use habits, and behavior. 
These factors generally caused variation 
only within the normal activity periods. 

The prolonged activity periods of late win- 
ter and earlispring reflected more nearly 
equal distribution of observations through 
normal activity periods and some extended 
feeding later in the day. These phenomena 
were most zlronounced under the extremelv 
poor range forage conditions which pre- 
vailed during 1961-1962. The short periods 
of fall were characterized by concentration 
of activity in the first and last hours of day- 
light and sharply decreased activity later 

I 
1 I I I 

0 1 2 3 4 f  
H O U R S  

FIG.18. Percentages of all lnule deer obse i~ed  
each hour relative to sunrise and sunset in 
relation to ambient temperatures. Data are for 
morning and evening activity periods combined. 

in the day, except during the fall of 1961 
when activity was prolonged in a distribu- 
tion similar to that of winter. A trend toward 
n fall-like distribution during all seasons oc- 
curred after the spring of 1962 as range 
forage conditions improved and mule deer 
became increasingly wary. 

The distribution of activity during normal 
activity periods varied with temperature. 
The proportions of the total mule deer 
observed during the first and last hours of 
daylight increased as temperature increased 
( Fig. 18). The most significant differences 
were associated with subzero temperatures, 
when only 25% of the animals were ob-
served during the first and last hours of 
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FIG.19. Percentages of all iilule deer observed 
in different activities each hour after sunrise ( . 4 ~ )  

and before sunset ( pxr ) . 

daylight and approximately 30% of all 
observations were recorded more than 2.5 
hr after sunrise and before sunset and with 
temperatures above 80 F, when nearly 60% 
and less than lo%, respectively, of all obser- 
vations occurred during those periods. 
Other weather factors undoubtedly influ- 
enced variation but significant effects were 
obscured by interactions. 

Feeding was the predominant activity 
recorded for mule deer observed during all 
hours of activity periods (Fig. 19), seasons, 
and years (Fig. 20). The hour of most in- 
tensive feeding was between 0.5 and 1.5 hr 
after sunrise and before sunset (Fig. 19). 
Decreased movement associated with this 
may have influenced the characteristic de- 
crease in numbers of animals observed dur- 
ing that time (Fig. 17). That type of 

I 

1960-61 1 9 6 1 - 6 2  1 9 6 2 - 6 3  1963-64 
Y E A R S  

FIG.20. Percentages of all ~llule deer obserted in 
different activities each year. 

activity influenced obsenrability was further 
illustrated by the small differences in pro- 
portions observed bedding through activ- 
ity periods. Numbers observed differed 
greatly. 

The decrease in proportions of mule deer 
observed feeding and the complementary 
increase in traveling during the 4 years 
(Fig. 20) can be interpreted as an increase 
in wariness. This was particularly apparent 
along roads on major ridges. These changes 
appeared correlated with hunting pressures 
during 1960-1962 suggesting selective re- 
moval of less wary animals from the previ- 
ously lightly hunted population or that 
mule deer became increasingly responsive 
to disturbance. 

Use of Habitat Types 

Data showing the relative seasonal and 
yearly use of different habitat types by mule 
deer are presented in Table 10. Monthly 
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TABLE 10.-PERCENTAGES OF TOTAL MULE DEER OBSERVED ALL ACTIVITIES FEEDINGOSLYIS (A)  ASD 

( F )  ON RANGELAXD TYPES ~IISSOCRI 1960-1964. TRACEHABITAT I& THE RIVER BREAKS, \~OSTANA, 
( T ) AMOUNTS THANARE LESS 1% 

-- -- 

Season 
Year 

Somber Ai-temlsla- Agropyron-
of Deer *lgropyron Poa 
Observed A ' F  A / F  

Plnur-
Jtmiperus

A F  

Pseudotsuga-
Junrperus

A F 

Attenlista 
longtfolta 

A F 

Sarcobatus-
Agropyron 

A F 

Agropyron- Xanthtum 
Symphoracarpos stnrnlartrrna 

A F A F 

Summer 
1960 731 
1961 669 
1962 483 
1963 373 
$-Year 

Total 2,256 

Fall 
1960 734 
1961 587 
1962 163 
1963 163 
4-Year 

Total 1,647 

1963 526 
1964 120 
4-Year 

Total 2,932 

Spring 
1961 2,671 
1962 1,330 
1963 625 
1964 120 
4-Year 
Total 4,746 

Yearlong 
1960-
1961 5,577 

4-Year 
Total 11,581 

trends in occurrence on types which ac- portant for bedding and escape cover 
counted for 10%or more of the total obser- throughout the period. 
vations for at  least 1 month are shown in Use on the extensive Artemisia-Agropy-
Figure 21. ron type ranked second overall and for 3 of 

the 4 summers. This was predominantly on 
Summer ( June, July, August) .-Pinus-Ju- the Artemisia-A, smithii associes and the 
niperus, a major type, received maximum Artemisia-A. smithii association along the 
use and was the single most important hab- edge of timbered types and on smaller 
itat type during summer. Among the 3 ridgetops. nilany forbs preferred for food 
communities comprising this type, the during the period were members of the 
Pinus-Agropyron association appeared to Tragopogon union which was best devel- 
be most important, especially for feeding. oped in these communities. 
Greatest use on the Pinus-Juniperus and Observed usage of the moderately exten- 
Pinus-Artemisia associations occurred in sive Pseudotsuga-Juniperus type ranked 
early summer, though the former was im- third overall and for 3 of the 4 summers. 



FIG.21. hlonthly frequencies of mule deer on 
habitat types receiving more than 10% of the 

total observed use during at  least one month. 

Although greatest numbers of deer typically 
were observed on this type in June during 
fawning, it provided important bedding 
and escape cover throughout the summer. 
The low use in 1960 may have been due 
in part to confusion of some fir sites with 
pine communities early in the study. Be-
cause stands of Pseudotsuga-Juniperus gen-
erally were dense, making observations 
difficult, the type may have received much 
greater use than recorded. 

Relatively few deer were observed on 
other habitat types. Occasionally, as in 1960, 
abundance of preferred forbs on the Agro-
pyron-Symphoricarpos and Xanthium types 
attracted intensive use despite their re-
stricted distribution and small total acre-
ages. 

Fall ( September, October, November) .-
Relative use of the two major types, Arte-
misia-Agropyron and Pinus-Juniperus, dur-
ing fall varied in importance over the years. 
The former received the highest percentage 
of use overall and in 1960. Occurrence of 
mule deer was approximately equal on the 
two types for 1961 and predominated on 
Pinus-Juniperus during 1962 and 1963. Use 
of individual communities also differed 
slightly from summer, especially on the 
Artemisia-Agropyron type where activity 
became concentrated on the Artemisia-A. 
smithii association. This appeared to be 
related to utilization of rubber rabbitbrush 

and occasionally Sandberg bluegrass. Both 
plants were relatively abundant in the com- 
munity. Although the Pinus-Agropyron 
association remained the most important 
community of the Pinus-Juniperus type, the 
Pinus-Artemisia association was used rather 
extensively during mid-September when 
longleaf sagebrush was briefly important as 
a food source. It  later received only very 
minor use as did the Pinus-Juniperus asso-
ciation. 

Overall use of other habitat types was 
minor; although for some (e.g., Agropyron-
Poa) use in fall was greater than in summer, 
and Pseudotsuga-Juniperus received espe- 
cially intensive use in the fall of 1963. 

Winter ( December, January, February) .-
Greater numbers of mule deer were re-
corded on Artemisia-Agropyron than any 
other type for all winters except 1963 when 
use of the Pinus-Juniperus type was com- 
parable. Percentages observed on the Ar-
temisia-Agropyron type increased monthly, 
reflecting increasing mule deer dependence 
on big sagebrush and associated taxa as the 
availability of preferred or "variety" forage 
plants decreased on other habitat types. 
The Artemisia-A, smithii associes and the 
Artemisia-A. smithii association remained 
the most important communities. Increased 
use of the latter through the winter prob- 
ably was influenced by the greater abun- 
dance of big sagebrush, rubber rabbitbrush, 
and Hood's phlox, Phlox hoodii Rich., which 
was an important food item when available; 
but also, the heavily grazed, extensive open 
ridgetops occupied by this association held 
less snow. 

The Pinus-Jz~niperustype ranked second 
in winter usage. Most intensive use on the 
type occurred during and for a few days 
after winter storms. A large percentage of 
the feeding usage was associated with 
movement to and from bedding sites or with 
utilization of Rocky Rlountain juniper. The 
Pinus-Agropyron association was again the 
most important community, but the Pinus-
Juniperus association occasionally received 
heavy use during periods of snow or ex-
tremely cold weather. 
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Sarcobatus-Agropyron, the only other 
type of any consequence to mule deer dur- 
ing winter, received minor use. This oc-
curred mostly during December and Janu- 
ary and was predominantly on steeper 
slopes locally dominated by the type in 
contrast to earlier use largely on coulee 
bottom sites. The Pseudotsuga-Juniperus 
type, restricted to windswept, snow-retain- 
ing, northerly exposures, received only very 
minor use; most was along upper margins of 
the type, transitory, or during mild, open 
periods. Deer were rarely observed on 
other habitat types during winter. 

Spring (March, April, May) .--The Arte-
misiu-Agropyron type received the greatest 
use throughout the period but was used 
most intensively during late March and 
early April concomitant with the appear- 
ance of green plants. Early spring activity 
was centered upon the Artemisia-A. mithi i  
association, and appeared related to the 
prominent Poa union which was an impor- 
tant source of mule deer forage during the 
period. The relative use and importance of 
the Artemisia-Agropyron type declined 
sharply after mid-April as forage became 
increasingly available on other types. 

Use of the Pinus-Juniperus type was rel- 
atively minor until about mid-April, then 
increased rapidly until late May when ob- 
served use was comparable to summer. 
The Pinus-Agropyron association received 
the greatest use, though numbers of mule 
deer observed on the Pinus-Juniperus asso-
ciation increased considerably after new 
growth appeared on shrubs. 

Sarcobatus-Agropyron was the only other 
habitat type to receive appreciable spring 
use. Most of this appeared related to utili- 
zation of Sandberg bluegrass and associated 
forbs which were well represented on cou- 
lee bottom sites. 

Discussion.-The results indicated signifi-
cant trends in mule deer relations to habitat 
types. Pinus-Juniperus, a major type, re-
ceived maximum usage and was the single 
most important type during summer. Rela-
tive use of this, as well as the moderately 
extensive Pseudotsuga-Juniperus type, de- 

clined slowly through fall, the latter becom- 
ing relatively unimportant except as escape 
cover by early winter. Though generally 
declining in use, the Pinus-Juniperus type 
remained moderately important for feeding 
and most important for bedding and escape 
until early spring. Use of both types in- 
creased rapidly to summer levels during 
late spring. Relative use and importance of 
Artemisia-Agropyron, the other major type, 
was lowest during the summer, generally in-
creased through fall, and became of major 
importance during early winter. The most 
extensive use occurred in early spring when 
it was by far the most important habitat 
type for feeding. The rather minor Sarco- 
batus-Agropyron type received minor use 
during all seasons, while the Agropyron- 
Symphoricarpos type was of some impor- 
tance during summer and fall but little used 
during other periods. Other habitat types 
were very minor both in extent and mule 
deer use. 

To evaluate possible bias resulting from 
greater observability of animals on open 
habitats, "observability indices" were calcu- 
lated (average number of deer recorded per 
observation trip + approximate average 
number which might have been recorded 
if all deer present had been observed) for 
each season. The "expected average num- 
bers were determined for each season on 
the basis of average numbers recorded per 
trip during the spring of 1961, when 
maximum numbers of mule deer were 
observable, and yearly population trends. 
Observability indices ranged from 13.2% 
during the fall of 1962 to 100% during spring 
seasons of 1961 and 1962. Averages by 
season were: summer, 16.6; fall, 19.3; win- 
ter, 47.2; and spring, 74.4. The low values 
for summer and fall suggested that use of 
the brushy or timbered Pinus-Juniperus and 
Pseudotsuga-Juniperus habitat types may 
have been much more intensive than obser- 
vations indicated and that relative use of 
Artemisia-Agropyron, which ranked high in 
observations for all seasons, was minor. 
Observability during winter was much in- 
creased over summer and fall. Although 
greater than indicated use probably oc-



were related to increased growth of forbs, 
especially yellow sweetclover. Use of these 
plants by mule deer decreased utilization of 
preferred browse during summer resulting Degrees of Slope 

Sample 	 in persistent availability of forage on all
Season Size 0-10 11-33 "-35 36-

habitat types through fall and winter. 
Sulnnier 2,256 41.4 24.4 22.5 11.7 ll'eather conditions also influenced useFall 1,647 4 9 . 2 2 3 . 8  16.9 10.0 
\$'inter 2,933 49.6 21.8 17.9 10.7 	 on the different types. Greater percentages 
S ~ r i n c  4.746 64.4 19.9 11.8 3.8 	 of the total deer observed were in timbered 

types at temperatures below 0 F and above 
80 F than with more moderate tempera- 
tures for summer and winter, respectively. 
Use of the Artemisia-Agropyrorz and Agro-
pyron-Poa types decreased progressively 
with wind velocities above 10 mph. During 

curred on the Pinus-Juniperus type, it winters, the Pinus-Juniperus type was used 

seemed unlikely that the difference was sig- most intensively during periods of complete 

nificant enough to alter conclusions as to snow cover. 

the relative importance of the \ arious types. 

Mule deer typically \j7ere highly observable Use of Slopes 


during early spring, and observations, par- Approximately 50% of the mule deer 

ticularly for 1961 and 1962, probably reflect were observed on slopes of 11" or more but 

the actual relative intensities of use on the few animals were observed on slopes 

various types more closely than any other steeper than 45" (Table 11). Steeper 

period. slopes were used during summer reflecting 


Variations in occurrence of mule deer on the predominant use of timbered types of 
the different types of habitat between sea- habitat. The animals were concentrated on 
sons and years corresponded closely to level to gently sloping sites during late 
changes in the availability of preferred winter and early spring when primarily us- 
forage. The prominence of the Artemisia- ing the Artemisiu-Agropyron type. The 
Agropyron type during 1960 and 1961 ap- variation between years was related to 
peared related to excessive utilization of differences in use of habitats. 
preferred deciduous browse on timbered 
types under drought conditions and high Use of Exposure 

numbers of mule deer. The most significant Numbers of mule deer on slopes (Table 
changes, occurring after the spring of 1962, 12) appeared to reflect relative use and 

TABLE 12.-PERCENTAGES OF MULE DEER OBSERVED ON SLOPESOF VARIOUS EXPOSURE DURIXGSEA-
SONS AXD YEARS 1960-1964. PERCENTAGES OF ON SLOPES STEEPER THAN 10'ARE TOTAL OBSERVED 

70 on 	 Exposure
Sainple 0-10" 


Season Size Slope h- NE E SE S S1%' W NW 


Summer 2,256 41.4 16.4 13.5 9.3 10.3 20.3 15.3 9.0 5.7 
Fall 1,647 49.2 20.6 14.5 9.8 4.4 20.4 13.7 4.7 7.8 
\Vinter 2,932 49.6 18.7 8.0 7.3 12.9 29.1 14.3 6.2 3.0 
Spring 4,746 64.4 11.4 13.6 12.9 15.6 17.3 14.2 9.1 5.9 

1960-1961 5,577 59.1 19.3 12.9 9.7 14.4 18.7 13.3 6.4 5.1 
1961-1962 3,431 50.8 14.8 10.8 8.9 9.8 27.2 16.2 6.9 5.6 
1962-1963 1,797 45.7 9.3 11.7 12.2 11.4 26.3 14.0 10.1 4.8 
1963-1964 776 50.5 19.8 15.8 11.5 5.1 13.9 14.7 13.0 7.2 
1960-1964 11,581 54.0 16.1 12.2 	 10.0 11.7 22.4 14.4 7.6 5.4 
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TABLE 13.-PERCETTAGES OF TOTAL~ ~ U L E  A T  ISTERVALSFROMDEER OBSER'IED ONE-FOCRTH-~IILE 
Kxowv TVATER SOVRCE$DVRI\C.SWSOKSAYD YEARS1960-1964. ARE LESS T H ~ STRACE (T) AS~OCYTS 

Sample 
Season Tear Size 0-1,i '/4-14 

Summrr 

Total 
Fa11 

Total 
Winter 

Total 
Spring 

Total 
Yearlong 

Total 

observability on the Pinus-Juniperus and 
Pseudotsuga-Juniperus types and the rela- 
tive amount of area having each exposure 
more than distinct seasonal preferences. 
South-, southwest-, and north-, and north- 
east-facing slopes were generally most ex-
tensive on the area. South-facing slopes 
seemed to receive more use during all sea- 
sons, especially winter. Increased use of 
northerly exposures during fall may have 
been related to thicker cover. The subse- 
quent decrease in winter and spring was 
influenced by snow and wind. 

Relations to Water 

The relative percentages of observations 
at  various distances from water (Table 13) 
indicated that use of range by mule deer 
decreased sharply at distances of a mile or 
more. Most observations, especially during 
summer and fall when "permanent" water 
sources would be most important, were 

1% 

Distance Class in Miles 

1/?-3& 1 1 1 1 1 1 1 >2 

within 0.75 mile of a water source. The 
number of observations at greater distances 
decreased as distance increased, with negli- 
gible use at 2 miles or more. 

The distances from water at which mule 
deer were observed generally reflected the 
distribution of water sources in relation to 
areas used by the animals during different 
seasons and years. In 1961, when water 
sources were at a minimum, the percentage 
of mule deer observations within 0.5 mile 
of water decreased and the number at 
greater distances increased as compared to 
1960. Most reservoirs were along the pe- 
riphery of larger ridgetops. Thus, relative 
intensities of use of the Artemisia-Agropy- 
ron type during seasons and years, rather 
than distance, determined the relationship 
between locations of mule deer observations 
and water supplies. From this I concluded 
that the distribution of water on the 
study area even during the most arid years 



FIG. 22. Summer and winter distributions of elk 
on the Missouri River Breaks study area, 1960-1964. 

was not a significant factor in determining 
mule deer distribution. 

Elk 
The smaller number, irregular distribu- 

tion, and gregarious behavior of elk was 
reflected in observations during only 280 
trips (54% of the total) at the low frequency 
of 1.8 groups (12.4 individuals) per trip. A 
total of 3,489 elk observations, used in 
evaluating range-use habits, was recorded 
as follows: 1960-1961, 1,307; 1961-1962, 
1,111; 19621963, 815; and 1963-1964, 256. 

Distribution 
The study area comprised the principal 

range of the elk population south of the 
Missouri River. Adjacent 'breaks," espe- 
cially west of the area, received variable but 
increasing use during the 4 years. Some un- 
explained movement across the Missouri 
River also occurred, possibly associated 
with feeding on bottomlands and the breed- 
ing season. 

The elk were nonmigratory but differen- 
tially utilized various portions of the area 
during the year (Fig. 22). Vegetational 
complexes and the availability of preferred 
forage, as influenced by general range con- 
ditions, annual vegetational growth, and 
prior use, appeared to be the primary deter- 
minants of seasonal distributions and varia- 
tions thereof. Physiographic and weather 
factors apparently were secondarily related. 
Variation in use of local areas within and 
between seasons and years corresponded 

closely to changes in distribution and inten- 
sity of grazing by domestic livestock. 

The late spring and summer distribution 
(Fig. 22) coincided closely with the distri- 
bution of more extensive, well-developed 
stands of Psedotsuga-Juniperus. Principal 
differences between years were those asso- 
ciated with use of local areas within the 
circumscribed area. Elk generally dispersed 
over all but the extreme eastern portion of 
the study area during early fall. Use of 
Missouri River bottomlands, which ap- 
peared to increase during the years of 
study, occurred largely during this period. 
Concentration began in late October or 
early November. In 1960,1961, and 1962, a 
majority of the animals congregated in the 
vicinity of cattle winter pastures on the 
south-central portion of the study area. 
Significantly fewer elk utilized this area 
during 1963 when the population remained 
more dispersed, and a segment congregated 
in the vicinity of previously ungrazed pas- 
tures along the western boundary of the 
study area. Use of the south-central area 
generally ceased during early December 
when cattle were turned onto and/or snow 
covered the grass-dominated pastures. 

~istributions of elk in winter (Fig. 22) 
encompassed portions of the area character- 
ized by extensive stands of the more open 
habitats where grasses were prominently 
represented and there was little or no use by 
livestock. The southeastern portion, much 
of which was only lightly grazed by cattle, 
was used almost exclusively during the 
winters of 1960-1961 and 1961-1962. Dur- 
ing the latter, elk were observed largely 
on the central part where, with above-aver- 
age range conditions, the extreme drought 
had minimal influence on the quantity of 
forage available. Elk were more dispersed 
during the winter of 1962-1963, evidently 
in response to the increased availability of 
forage on much of the area. Although most 
elk utilized the southeastern area in a dis- 
tribution similar to the winter of 1960-1961, 
some use occurred on the western portion 
of the study area which had received little 
or no prior livestock use. Forage conditions 
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were generally excellent throughout the 
area during the winter of 1963-1964. The 
elk remained relatively widely dispersed 
with about one-third of the population win- 
tering largely off the study area west of 
Highway 191. 

The rather abrupt dispersal from the 
winter range during late March coincided 
approximately with the onset of the spring 
green-up. Most of the animals shifted 
directly to the summer range. Use of local 
areas during early spring appeared inversely 
related to range conditions and directly 
related to the degree of prior livestock use. 
This undoubtedly reflected the seasonal elk 
preference for Sandberg bluegrass, june- 
grass, and early spring forbs which com-
monly were more abundant and more 
readily available on these sites. 

Movements 

Ten recognizable adults and 3 marked 
calves were individually relocated 2 to 19 
times over periods of 1 day to 4 years 
( Table 14) .  Movements of 2 representative 
individuals, an adult female and an adult 
male, are illustrated in Figure 23. 

The elk were highly mobile. During 
spring, summer, and fall, movement typi- 
cally was erratic. There were variable pe- 
riods of restricted movement on local areas 
broken by abrupt shifts involving more 
extensive movement. Constant "tvandering" 
was characteristic of winter movement. In 
general, movement was most limited during 
summer and most extensive during late 
winter and early spring. Rapid, extensive 
movements occurred occasionally during 

/ ADULT FEMALE 

I A D U L T  M A L E  

.Summer a F a l l  oV11nter  .spr,ng 

FIG.23, hloveinents of a young adult cow elk 
from July 1962 to Deceinber 1964 and of an old 
adult bull elk fro111 January 1961 to December 

1964. 

all seasons. One cow-calf group moved 
more than 5 miles from morning to evening 
during summer; another traveled more than 
7 miles overnight during winter. Maximum 
distances between any 2 relocations of a 
given individual were: adult female, 14.5 
miles; calf, 7.0 miles; adult male, 13.2 miles; 
and yearling male, 11.6 miles. The extreme 
mobility apparently enabled elk to adjust 
rapidly to environmental changes and con- 
stantly utilize the most favorable portions 
of the range. 

Group Characteristics 

Observed groups ranged in size from 1to 
66 animals. Seasonal and yearly averages 

TABLE SEASONAL AND ANNUAL MOVEMENT OF ELKON THE MISSOURIRIVERBREAKSSTUDYAREA. 
DATAFOR FALLWEREOBTAINED LARGELY DURING OCTOBER AND NOVEMBERWHEN ELK CONGREGATED 
ON THE SOUTH-CENTRALPORTIONOF THE AREA. NUMBERS OF RELOCATIOSSARE IN PARENTHESES. 

Mean Dlstance Between Relocations (Air Miles)
Group S a i ~ ~ p l e  
Class Size Spring Summer Fall Winter Year 

Adult Female 4 4.3 ( 3 )  2.0 (10) 1.8 ( 2 )  6.1 ( 8 )  3.7 (23)
Calf 4 3.3 (1) 2.2 ( 9 )  1.8 ( 7 )  6.4 (1) 2.4 (18)  
Adult Male 2 6.7 ( 4 )  l . 6 ( 1 )  7 . 3 ( 1 )  3 . 0 ( 7 )  3 . 3 ( 1 3 )  
Yearling Male 3 3.8 ( 4 )  2 . 2 ( 2 )  - 3 . 4 ( 8 )  4 . 2 ( 1 4 )  
Cow-Calf combined 8 4.0 ( 4 )  2.1 (19)  1.8 ( 9 )  6.1 ( 9 )  3.1 (41) 
Total 13 4.9 (12) 2.1 (22) 2.4 (10) 4.3 (24) 3.4 (68) 



(Table 15) varied in relation to social re- 
lationships and distributions of elk use on 
the area. The high average during the win- 
ter of 1961-1962 was associated with ex-
treme concentration on the southeastern 
portion of the study area. That of the fall 
of 1962 was related to aggregation on winter 
pastures on the south-central portion during 
November. Single individuals and small 
groups were most common in late May and 
early June. Average groups were common 
only in midsummer and spring prior to the 
calving period. The largest and most vari- 
able group numbers occurred during fall 
and winter. Groups including more than 
30 elk mere rare aggregations associated 
with feeding or flight. The composition of 
groups associated with recognizable elk 
changed frequently during all seasons. 
Knight ( 1968, unpublished doctoral disser- 
tation, University of hlinnesota, St. Paul, 
Minnesota) reported a similar lack of group 
constancy in the elk of Sun River, Slontana. 

Activity Habits 

Like mule deer, elk were active mostly 
within 3 4 - h r  periods in early morning and 
late afternoon. Slightly greater numbers 
(58% of the total) were observed during 
mornings when an average of 15 elk was 
recorded per observation trip, compared to 
10 per trip during evening, and activity 
periods were slightly longer. During the 
4-year period. greatest numbers were ob-
served during the first and last hours of 
daylight. Approximately 78% of all obser- 
vations occurred within 2.5 hr after sunrise 
and before sunset, and 94% within 3.5 hr. 
Variation in the distribution of obsemations 
during normal activit) periods for feeding 
elk is shown in Figure 24. The slopes of 
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FIG. 24. Percentages of all elk observed each 
hour relative to sunrise and sunset during seasons 

and years. 

curves are exaggerated in some instances 
because of the concentrated nature of ob- 
servations due to the gregarious habits and 
the distribution of elk. The consistency of 
"peaks" for the 2-hr category suggested a 
true relationship and that elk feeding was 
at a high level during that time during some 
seasons. 

-4ctivity periods were shortest in fall when 
feeding was concentrated in the first and 
last hours of daylight and longest in late 
winter when most elk were observed be- 
tween 1.5 and 2.5 hr after sunrise and 
before sunset. 

Feeding was the predominant activity for 
elk observed within 3.5 hr after sunrise and 

TABLE 1 5 . - - h I ~ 9 ~  GROUPSIZEFOR ELKOBSERVED AND ~ U ~ ~ B E R SDURISC. SEASONS YEARS 1960-1964. 
OF ELK IN SAMPLESARE IN PAREXTHESES 

Year Summer Fall \Tr1nter Spring Year 

1960-1961 4.0 (194) 7.5 (378 7.9 (397) 6.1 1338) 6.4 
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FIG.25. Percentages of all elk observed in differ- 
ent activities during the normal activity periods 
after sunrise and before sunset, each season and 

each year. 

before sunset (Fig. 25). Higher percent- 
ages were observed feeding in spring than 
during other seasons. The indicated de-
crease in proportions feeding and increased 
percentages alert and traveling during 1962- 
1963 and 1963-1964, as compared to earlier 
years, were related to changes in range use 
and further, in 1963-1964, to undue influ- 
ence of concentration of observations in 
summer. 

Elk food and range-use habits, range 
forage conditions, and weather doubtless 
influenced elk activities, but these relation- 
ships were largely obscured by interactions. 

Use of Habitat Types 

The relative seasonal and yearly usage of 
the various habitat types by elk are pre- 
sented in Table 16. Monthly trends in oc- 
currence of elk on types receiving more than 
10%of the total use for at least 1month are 
shown in Figure 26. The variation in these 
data reflected both the small monthly sam- 
ples in which single observations often in- 
fluenced results, and actual trends in use of 
the different types. 

Summer (June, July, August).--Use and im-
portance of habitat types varied widely in 
summer. Use of the Sarcobatus-Agropyron 
type for all activities varied from minor to 
heavy during the 4 summers. As a feeding 
area, the type ranked first in overall sum- 

FIG.26. Lfonthly frequencies of elk on habitat 
types receiving more than 10% of the total ob-

served use during a t  least one nionth. 

mer usage for the 4 years and in 1962 and 
1963, but ranked fifth in 1960 and 1961. It 
was used in association with the Agropyron-
Symphoricnrpos type, which received mod- 
erate to heavy use in all years, and the Xan-
tllium type, which occasionally received 
heavy use when abundant growth of forbs 
occurred. These "coulee bottom" types col- 
lectively comprised the major feeding areas 
in summer, particularly in July and August. 

The Artemisia--4gropyron type ranked 
second in average summer usage for total 
elk activities and for feeding, but use varied 
significantly between years in relation to 
the abundance of preferred food plants on 
other types. I t  was the most important type 
for feeding in 1960 and 1961 but its impor- 
tance in 1962 and 1963 ivas minor or moder- 
ate. The Artemisia-A. srnithii associes and 
the Artemisiu-A, spicatum association were 
the most important communities, reflecting 
distributions on smaller ridges. benches, and 
along the edge of timbered typer as well as 
development of the T~*agopogonunion. 

Greatest summer usage occurred on tim- 
bered types. The Pinus-Jznxiperus and 
Pseudotsuga-Juniperus types were moder- 



TABLE 16.-PERCENTAGES O F  TOTALELK OBSERVEDIN ALL ACTIVITIES ( A )  AND FEEDINGONLY( F )  

ON RASGELANDHABITATTYPESIN THE MISSOURI RIVER BREAKS, MONTANA, 1960-1964. TRACE ( T )  


A ~ ~ O U N T SARE LESS THAN 1% 

Number Arternisin- Agropyroii- Pinus- Pseudotsuga- Arternisia Sarcobatus- Agropyron- Xnnthium 
Season of Elk Agropyron Poa Jzrtaiperus Jutuperus longijolia Agropyron Symphoricarpos strun~arium 

Year Observed A/F A/F A/F A/F A/F AiF A/F A;F 

Summer 
1960 194 31/30 

4-Year 

Total 664 21/20 27/17 19/12 1 / T  12/25 15/18 6/7 


Fall 
1960 378 58/65 26/18 5/4 T /T  2/4 6 /6  3 /2 
1961 263 56/42 24/34 2 / 2  6 / 2  516 5/14 1 / 1  
1962 278 40/10 29/51 25/32 1/o 4 /5  1/2  
1963 32 3 /0  6/25 81/50 9/0
4-Year 

Total 

Winter 
1961 
1962 
1963 
1964
4-Year 

Total 

Spring 
1961 
1962 
1963 
1964
4-Year 

Total 

Yearlong 
1960-
1961 

1961-

1962 


1962-

1963 


1963-

1964 


4-Year 

Total 


ately important for feeding and more im- most heavily used habitat type during this 
portant than other types for bedding. The period when grasses became increasingly 
former typically was used most intensively important in the diet of elk. Use generally 
during June, with the use occurring largely increased as the season progressed, but 
on the Pinus-Agropyron association. Pseu- varied in relation to the availability of dif- 
dotsuga-Juniperus was especially important ferent grasses and the abundance of forbs 
during and for a few weeks after calving. on other types. The Artemisia-A. smithii 
The increased occurrence of elk on the type associes was the most important community 
during late July and early August seemed on the Artemisia-Agropyron type during 
related to increased utilization of browse 1960, whereas the Artemisia-A. smithii asso-
and to the persistence of forbs on the type. ciation appeared to be used more inten-

Other habitat types were of little im- sively during years of green-up. 
portance during the summer. The Agropyron-Poa type was heavily 
Fall ( September, October, November) .- used in October and November of 1961and 
The Artemisiu-Agropyron type was the 1%2, following green-ups of Sandberg 



bluegrass and junegrass on winter pastures 
in the south-central portion of the area. The 
more intensive use in 1962 reflected in-
creased elk numbers on the area and possi- 
bly, greater availability of Sandberg blue- 
grass and junegrass after the pastures were 
cut for hay. 

Overall use of the Pinus-Juniperus type 
was moderate. For feeding it was very minor 
in 1961 but prominent in 1962 and 1963 
when forbs, especially yellow sweetclover, 
were abundant. The Pinus-Agropyron as-
sociation was most important, but the 
Pinns-Juniperus association received inten- 
sive use in 1962. The Pinus-Artemisia asso-
ciation received only minor use, largely in 
September. 

Relatively few elk were observed on other 
types during fall. Moderate feeding on the 
Agropyron-Symphoricarpos type in 1961 
reflected utilization of green rabbitbrush 
and grass, primarily during September. 

Data for the fall of 1963 were obtained 
only during September. 

Winter (December, January, February ) .--
The Artemisia-Agropyron type was most 
important 3 of the 4 winters and for all 
winters combined. The Artemisia-A. mithii 
associes was generally used most intensively. 
The Artemisia-A. spicatum association 
ranked second. It  was especially important 
during 1961 when elk concentrated on areas 
in better range condition. Use on the Arte-
misia-A. smithii association varied in rela- 
tion to availability of grasses as influenced 
by prior grazing and snow cover. 

The Pinus-Juniperus type ranked second. 
The intensive use in the winter of 1961-1962 
reflected attraction to the Pinus-Agropyron 
association on steeper, semiopen slopes 
where grasses persisted in relative abun- 
dance. Other communities received only 
occasional use. 

Sarcobatus-Agropyroiz was the only other 
type of importance, receiving moderate use 
during all winters except 1963. This was 
largely on steeper slopes, in contrast to the 
predominant use on coulee bottoms during 
other seasons, where grasses were relatively 
abundant. 

Spring (March, April, May) .-The Arte-
misiu-Agropyron type received the greatest 
use throughout the period. The most inten- 
sive use, occurring during late March and 
early April, coincided approximately with 
the onset of the spring green-up. The Arte-
misia-A. smithii association was the most 
important community, reflecting seasonal 
elk preferences for grasses and early devel- 
oping forbs of the Poa union. The Arte-
misia-A. mithii associes received increasing 
use throughout spring. Relative use on the 
Artemisia-Agropyron type declined sharply 
during the last week of May as most adult 
females dispersed prior to calving. 

Overall use of all other habitat types was 
minor or negligible, though use of some 
types was significant in some months, e.g., 
the Sarcobatus-Agropyron type in late 
March or early April and the Pseudotsuga-
Juniperustype in late May by adult females. 

Discussion.-Yearlong relations of elk to 
habitat types were characterized by signifi- 
cant trends. The coulee bottom types, 
Sarcobatus-Agropyron, Agropyron-Sym-
phoricarpos, and Xanthium types, collec-
tively comprised the most important area 
for feeding during summer and early fall 
but thereafter received only minor usage. 
Numbers of elk observed on the Artemisia-
Agropyron type, which was most important 
overall, generally increased from very 
minor in midsummer through fall to late 
winter and early spring when feeding be- 
came concentrated there. The Pinus-Junip-
erus type received moderate use through 
summer and fall and was of major impor- 
tance for feeding during winter when 
lightly or ungrazed stands of grass on semi- 
open, steeper slopes were important forage 
sources. It  received only minor use during 
spring. Stands of Pseudotsuga-Juniperus 
received heavy use by female and calf elk 
during late May and early June and by all 
elk for bedding during summer and early 
fall. It was also relatively important for 
feeding in late summer. The Agropyron-
Poa type was important only during 
October and November in years of fall 
green-up. Relatively few elk were recorded 



Season 
Sample

Size 0-10 

Degrees of 

11-25 

Slope 

26-35 35+ 

Sum~ner 
Fall 
Iliinter 
Spring 

on the Artemisia longifolia type at all times. area and its influence on forage supplies 
Elk population and distributional phe- and the feeding habits of elk. 

nomena on the study area precluded the use Weather conditions generally did not ap- 
of observability indices as a measure of pear to influence relative use of the various 
undetected use of timbered habitats. Al- habitat types, except during winter when 
though greater than observed use of both complete snow cover seemed to effect 
the Pinus and Pseudotsuga communities greater use on the Pinus-Juniperus type 
probably occurred in summer, especially and decreased use of Artemisia-Agropyron. 
late in the season, it seemed unlikely that 
the difference was sufficient to alter con- Use of Slopes 
clusions concerning the relative importance The distribution of elk observations on 
of the various types. slopes of varying steepness is presented in 

Elk were much more responsive than Table 17. Approximately 42% of all elk 
mule deer to changes in forage availability occurred on slopes steeper than 10". Less 
within and between seasons and years, than 1%were observed on slopes of 45" or 
readily moving from one habitat type to more. 
another as well as from one portion of the Use of slopes varied during seasons and 
area to another as conditions demanded. years in relation to relative frequencies of 
The important differences between years use on the various habitat types. Season-
were largely related to precipitation on the ally greater use of steeper slopes largely 

TABLE 18.-PERCENTAGES OF TOTALELK OBSERVED SLOPESO F  DURING SEA- ON VARIOUS EXPOSURE 
SONS AND PERCENTAGES TOTAL OBSERVED SLOPES STEEPER THAX 10'YEARS1960-1964. ARE OF ON 

% on Exposure
Sample 0-10" 

Season S ~ z e  Slope N h-E E SE S SW & '  KJV 

Summer 664 49.5 26.0 19.1 3.3 4.4 14.6 12.4 5.0 11.3 
Fall 951 70.7 16.9 20.9 0.7 3.2 24.5 21.2 4.7 6.7 
Winter 1,128 45.0 22.1 21.1 7.9 4.0 7.9 13.1 12.9 10.7 
Spring 746 67.8 19.2 12.4 14.5 26.9 16.2 4.3 4.7 1.7 

1960-1961 1,307 57.8 13.8 19.7 5.6 10.2 24.6 14.2 4.8 7.1 
1961-1962 1,111 56.2 32.2 16.1 7.2 8.9 2.5 7.4 15.1 10.5 
1962-1963 815 62.2 19.6 25.2 3.7 4.7 11.0 17.6 5.3 11.3 
1963-1964 256 50.8 19.5 14.8 12.8 0.0 19.5 18.1 2.7 2.0 
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Sample
Season Year size 0-I& - 1 1h-34 

Summer 	 1960 

1961 

1962 

1963 


Total 	 1960-1963 


Fall 	 1960 

1961 

1962 

1963 


Total 	 1960-1963 


Winter 	 1961 

1952 

1963 

1964 


Total 	 1961-1964 


Spring 	 1961 

1962 

1963 

1964 


Total 	 1961-1964 


Yearlong 	 1960-1961 

1961-1962 

1962-1963 

1963-1964 


Total 	 1960-1964 


reflected use on the Pinus-Juniperus and 
Pseudotsuga-Juniperus types in summer 
and the Pinus-Juniperus and Sarcobatus- 
Agropyron types in winter. The high per- 
centages observed on level to gently sloping 
sites in fall and spring corresponded to 
intensive use on the Artemisia-Agropyron 
type. 

Use of Exposures 

The distribution of elk observed on 
slopes of various exposures during seasons 
and years is presented in Table 18.Although 
the results partly reflect relative amounts of 
area with each exposure, northerly expo- 
sures appeared to receive especially inten- 
sive use in summer when most elk ranged 
in proximity to the Pseudotsuga-Juniperus 
type. Greater use of west and northerly 
exposures was evident during winter when 
upper portions of slopes dominated by 
Pinus-Agropyron were important feeding 

Distance Class in Miles 


3/q-1 1-l14 - 1 1 1 >2 


areas. Cold winds and snow depths which 
prevailed in winter did not appear to in- 
fluence use of northerly exposures by elk. 
Exceptionally intense use appeared on 
south-, southeast-, and east-facing slopes 
in spring. 

Relations to Water 

Relative percentages of elk observed at 
various distances from water are presented 
in Table 19. Most observations during 
summer and fall were within 0.75 mile of a 
water source, though greatest numbers 
typically occurred between 0.25 and 0.75 
mile. Use at distances of a mile or more was 
minor at all times, and considerably lower 
than recorded for mule deer. 

Year-to-year relationships reflected the 
distribution of water in relation to areas used 
by elk in the same manner as described 
for mule deer. The percentages of elk ob- 
servations within 0.5 mile of water decreased 



evaluating range-use habits, was recorded 
as follows: 1960-1961, 6,562; 1961-1962, 
7,466; 1962-1963, 6,291; and 1963-1964, 
4,788. 

Distribution 
The entire area, except portions of some 

Missouri River bottomlands, was subject 
to use by cattle. During the 1 April30 No- 

.,.. c_? ... vember grazing season, greatest cattle num- 
bers occurred on the southern half of the 

FIG. 27. Generalized distribution of cattle densi- study area; light or occasional use prevailed 
ties for the April-November grazing seasons, and on the and extreme eastem par- 
locations of livestock winter pastures on the tions ( ~ i ~ .  27 ). ~h~ only important excep- 

River Breaks area, 1960-1964. tion occurred during 1962 when the area of 

and the number at greater distances in- 
creased in the summer of 1961, as compared 
to 1960. when water sources were at a 
minimum. Use at greater distances was also 
higher in 1962 and 1963 when elk used 
timbered and coulee bottom habitats more 
intensively than in prior years when inten- 
sive use occurred on the Artemisia-Agro- 
pyron type in proximity of reservoirs. 

Use on areas more distant from perma- 
nent water sources was greatest during 
winter and early spring when elk were dis- 
tributed on the southeastern portion of the 
study area where few reservoirs existed. 
Yearly differences were related to the de- 
gree and location of elk concentration. 

greatest cattle deGsity extended farther 
north along the Wilder Trail, and light use 
prevailed over most of the southwestern 
portion. Use of local areas varied consider- 
ably during all years, reflecting changes in 
forage availability, water supplies, and 
weather conditions. 

The areas of greatest cattle densities were 
major coulee bottoms and uplands of the 
ArtemisiccAgropyron and Agropyron-Poa 
habitat types associated with ridgetops, 
slight to moderate slopes, and well-distrib- 
uted water sources. Areas of light or occa- 
sional use were those with inadequate water 
or broken topography with steep slopes and 
limited ridgetop area. Access to the ex- 
treme eastern  ort ti on of the area was 

Cattle also limited byAfences. It  appeared that 
grazing pressures were substantially greater 

Range-use of were where cattle could disperse from water 
in the same manner as those of over extensive areas of primary range types. 

mule deer and elk. The total of 233 obser- use of distal of ridges where the 
vational trips typically included one mom- dispersal area was limited was generally 
ing and one afternoon each week during low even with .sufficient water. 
the grazing season, except during July m ~ d  Cattle were observed on areas of light use 
August 1960 and after September 1963. A most frequently during fall, following heavy 
total of 25,107 cattle observations, used in utilization of forage on preferred sites, 

Year Summer Fall Winter SUMS! Year 
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Frc. 26. Percentages of all cattle observed in 
different activities each hour after sunrise ( ~ 3 1 )  

and before sunset (PSI) .  

when rains provided additional water 
sources and cooler temperatures enabled 
more extensive movement. Some use also 
occurred during spring, especially in the 
drought years, when impounded runoff 
water was available and forage was rel-
atively more abundant, These areas were 
most heavily used during 1961 when re-
duced production and heavy use of forage 
on more intensively grazed sites forced 
cattle to range more widely. 

~ j '  ,. 


W 
S U M M E R  


4 0 1  


H O U R S  

FIG.29. Percentages of all cattle observed feed- 
ing each hour after sunrise and before sunset at 
different seasons. Data are combined for nlorning 

and evening activity pcriodq. 

&/Iost cattle were turned onto winter pas- 
tures and removed from the area by the 
end of the grazing season. Winter pastures 
on the south-central portion of the area 
were not grazed by cattle during the winter 
of 1961-1962. The upland portion of the 
north-central winter pasture usually was 
grazed only during the early winter period. 

Group Characteristics 

Average numbers of cattle observed per 
group (Table 20) varied in relation to the 



degree of dispersal and usc of certain habi- 
tat types as well as the type and duration of 
activity. Group sizes usually were smallest 
during drought years, especially 1961-1962, 
when cattle were relatively dispersed, 
sought forage on normally less used areas 
and timbered habitat types, and fed more 
intensively during much of the day. Larger 
groups prevailed during the last 2 years 
when cattle were relatively concentrated 
during most periods with abundant forage 
in proximity to water sources, heavier sea- 
sonal use on ridgetops, and less intensive 
feeding. 

Activity Habits 

Activities of cattle resembled those of 
mule deer and elk in that feeding was most 
intensive during 3-4-hr periods in early 
morning and late afternoon, but most cattle 
also fed sporadically between these periods. 
For the 4-year period. greatest numbers 
were observed during the first and last 
hours of daylight. Approximately 67% of 
all cattle and 76% of feeding cattle observed 
during observation periods were recorded 
within 2.5 hr after sunrise and before sun- 
set, with 84 and 89%, respectively, observed 
within 3.5 hr. These percentages were high 
for total daily activities because observa- 
tions usually were not continuous through 
midday during late spring, summer, and 
early fall. 

Percentages of the total number of cattle 
observed feeding during morning, evening, 
seasonal, and yearly periods are shown in 
Figures 28, 29, and 30. Periods of intensive 
activity were shortest during summer and 
longest in winter. The duration of intensive 
activity as well as the extent of feeding 
later in the day varied in relation to range 
forage conditions. Intensive activity was 
most prolonged during drought years, 1960- 
1961 and 1961-1962, when cattle were 
relatively active throughout the day as 
compared with 1962-1963 and 1963-1964 
when decreased proportions observed feed- 
ing more than 2.5 hr after sunrise and before 
sunset reflected improved forage conditions. 

Feeding predominated the recorded ac-
tivity for cattle within 3.5 hr after sunrise 

H O U R S  
FIG.30. Percentages of all cattle observed feed- 
ing each hour after sunrise and before sunset each 
year. Data are combined for morning and evening 

activity periods. 

and before sunset. Feeding was more 
intensive in early morning than late eve-
ning. Proportions observed bedded in-
creased sharply between 2.5 hr after sunrise 
and 1.5hr before sunset. Traveling was a 
minor activity at  all times. Proportions 
traveling were highest between 2.5 and 3.5 
hr after sunrise and between 0.5 hr before 
and after sunset when greatest numbers of 
cattle moved toward reservoirs and evening 
feeding areas, respectively. Greater num- 
bers were observed traveling during 1961- 
1962 when extensive movement occurred 
between feeding and bedding (reservoir) 
areas. 
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TABLE 21.-PERCENTAGES O F  IT ACTIVITIES FEEDINGTOTAL CATTLE OBSERVED ,ILL (A)  AND ONLY 
( F )  OV RANGELAYD IX RIVER BREAKS, 1960-1964.HABITATTYPE^ THE \II~SOURI MONTANA, TRACE 

( T )AMOUNTS.\RE LESS THAN 1% 
- .  

Number Arteinrsta- Agropyrorl- Ptnns- Pseudotsuga- Ar t e in t s~a  S~rcobntrrs- A g r o p y r o r ,  ~nn thnr - ;  
Season of Cattle Agropyron  Poa Jtrntpert~s  Iunrperus  lo~lgrfol la  Agropyron Symphorrcarpos sfrumanurn 

Year Observed A F A F A F A F A I F  A F A 'F A F 

Summer 
1960 548 T IT T/T 
1961 3,519 TIT T / T  T / 1  
1962 3.379 T/T  T / T  T / T
1963 3;254 9 /2  T / T
4-Year 

Total 10,700 T /T 

Fall 
1960 2,879 TIT 
1961 2.358 T / T  
1962 1;298 T/T 
1963 1,388 T/T  

4-Year 

Total 7,923 T / T  


Winter 
1961 411 
1962 154 
1963 71 
1964 82 

4-Year 
Total 718 

Spring 

1961 2,724 T/T  

1962 1,435 T/T  

1963 1,543 T / 1  

1964 64 


4-Year 

Total 5,766 T/T 


Yearlong 
1960-

1961 6,562 T/T 
1961-

1962 7,466 T / T  
1962-

1963 6,291 T/T  
1963-

1964 4,788 T / T  
4-Year 
Total 25,107 T/T 

Use of Habitat Types associes varied in relation to the distribution 

Relative intensities of cattle use on the of water on the area. It was used more 

different habitat types during seasonal and intensively during 1961 when cattle ranged 

yearly periods are presented in Table 21. farther to obtain forage. The Artemisia-A. 
Monthly trends on types which received spicatum association received only very 

more than 10% of the total use during light use. 

months are illustrated in Figure 31. The Pinus-Juniperus type ranked second, 
receiving moderate use for feeding and some 

Summer ( June, July, August) .-The Arte- additional use for bedding and loafing. It  
misia-Agropyron type was most important typically was used most intensively during 
in summer for all years. Relative intensities mid- and late summer. The Pinus-Ag-
of use generally decreased through the pe- ropyron spicatum association on slopes 
riod, being lowest in August. Use was pre- of less than about 25" was the most impor- 
dominantly on the Artemisia-A. smithii as- tant community with the Pinus-Juniperus 
sociation. Use of the Artemisia-A. smithii association receiving some use for both 



FIG.31. Monthly frequencies of cattle on habitat 
types receiving more than 10% of the total ob- 

served use during at least one nionth. 

feeding and bedding. The Pinus-Artemisia 
association was only rarely used by cattle. 

The Sarcobatus-Agropyron type ranked 
third for feeding during 3 of the 4 summers 
and for all years combined. Overall, it v7as 
of moderate importance, but use reached 
significant proportions during August of 
some years. 

Use on the Agropyron-Symphoricarpos 
and Agropyron-Poa types was minor during 
all years. The former received its greatest 
use during August when green forage per- 
sisted. 

Other habitat types received very minor 
use at all times. 

Fall (September, October, November) .-
The Artemisia-Agropyron type was by far 
the most important habitat for feeding as 
well as all activities during fall. The Arte-
misia-A. smithii association remained the 
most important community, but use on the 
Artemisia-A. smithii associes increased as 
precipitation provided additional water 
sources and cattle movement became more 
extensive with cooler temperatures. The 
Artenzisia-A. spicatum association received 
only very minor use. 

The Pinus-Juniperus type was moderately 
important, ranking second in 3 of the 4 
years. Usage on individual communities 
was similar to summer though slightly in- 
creased use on the Pinus-Juniperus asso-
ciation occurred late in the period. 

Overall use on the Sarcobatus-Agropyron 

type was about equal to that on the Pinus-
Juniperus type, largely because of relatively 
intense use during 1960. The type ranked 
third and was of minor importance during 
other years, 

The Agropyron-Symphoricarpos and Ag-
ropyron-Poa types received minor and very 
minor use respectively in all years. 

Use of other types was negligible. 

Winter ( December, January, February) .-
Cattle use of upland habitats during this 
period was largely confined to winter pas- 
tures on the north- and south-central por- 
tions of the area. Winter use on the former 
area was predominantly on the Artemisia-
Agropyron type. Use varied through the 
winter on the south-central area, but both 
the Artemisia-Agropyron type and the Ag-
ropyron-Poa type were important. 

The Pinzcs-Juniperus type was of minor 
importance, but use occasionally reached 
significant proportions on the north-central 
pasture in early winter. This use was al-
most entirely on the Pinus-Agropyron asso-
ciation. 

The Sarcobafus-Agropym type also re- 
ceived minor use, primarily in December 
and January. 

Use on other habitat types was negligible 
during winter. 

Spring (March, April, May) .-Cattle use 
during March was entirely on winter pas- 
tures on the south-central portion of the 
area. Less than 1%of the total recorded 
observations in spring occurred during that 
month. 

The Artemisia-Agropyron type received 
the most intensive use during April and 
May. The Artemisia-A. smithii association 
was the most important community, espe- 
cially during April. The Artemisia-A. smithii 
association received heavy use during some 
years, particularly during May. 

Relatively few cattle were observed on 
other habitat types during spring. The 
Sarcobatus-Agropyron type was of only 
minor importance overall, but received some 
significant use during April 1962 and 1963. 
Pinus-Juniperus was also of minor impor- 
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tance, though moderate use was observed 
during April and May 1962. The promi- 
nence of both the Sarcobatzts and Pinus 
communities in the spring of 1962 reflected 
the relatively low number of cattle on the 
study area and the somewhat better forage 
conditions on these types during April. 
Other types mere used only occasionally 
and mere of ver). minor importance. 

Discussion.-Relations of cattle to habitat 
types were significant in that a single type, 
Artenlisia-Agropyron, was used most in-
tensively and relatively few other types 
received heaby usage. Sorne monthly and 
seasonal differences reflected the availabil- 
ity of water and the abundance of forage as 
influenced by prior grazing. Yearly differ- 
ences mere related largely to precipitation 
and its influence on plant gro\\th and 
r iater supplie.;. The Sal col?atz~s-Agrog'y- 
rorz and Agropyioiz-Syn~phoricarpos types. 
which received moderate and minor use. 
respectively, collectively comprised the sec- 
ond most important area for feeding. Use 
on those types was most intcnsike during 
early spring and late summer. The Pinzls-
Juniperus type was of moderate importance 
overall. Relative intensities of use generally 
increased from spring through early fall, 
then decreased to the end of the grazing 
season. The Agropyron-Poa type received 
very minor use throughout the period. Only 
occasio~lalor transient use occurred on other 
habitat types. 

Relatlve intensities of cattle use on the 
various habitat types on winter pastures 
were similar to that during the grazing sea- 
son, except on the south-central portion of 
the area where the Agropyron-Pon type 
received important use during some winters. 

\\'eather conditions did not appear to in- 
fluence relative use of the different types 
for feeding, except that as temperatures 
~ncreased mo\ement decreased. influencing 
greater cattle ure on pine comlnunities close 
to \vater. 

Use of Slopes 

Percentages of total cattle observed dur- 
ing seasons and >,cars on slopes of varying 

T ~ B L E22 -PERCENTAGES OF TOTAL CQTTLE OB- 
~ E R ~ E DO\ SLOPESOF VARYI\GDEGREESOF STEEP-
AESS D C R I ~ G  SEA~ONS S ~ DYEARS 1960-1964 

T R ~ C E( T )  A\ rou \~s  ARE L E S ~T H A l  1% 

Degree of Slope 

Season S a n ~ p l eSize 0-10 11-25 26-35 357-

Stm~mer 10,700 82.2 18.2 4.2 T 
Fall 7.923 82.0 12.7 4.3 1.0 
\\'inter 718 80.3 9.1 10.1 T 
Spring 5,766 81.4 14.6 3.6 T 

steepness are presented in Table 22. Use 
was predominantly on level to gently 
sloping sites and decreased sharply on 
steeper slopes during all periods. Slopes 
steeper than 25" received only \cry minor 
use by cattle. This plus the increased use 
on steeper slopes in winter, when cattle 
\\ere confined to pastures, and during 1961- 
1962, when forage supplies on normally 
grazed sites were minimal, suggested that 
steepness of slope exerted important influ- 
ence on the distribution of c'ittle use on 
the area. 

Use of Exposures 

The distribution of observed cattle use 
on slopes by direction of exposure (Table 
23) appeared largely related to relative 
amounts of area with each exposure. Over- 
all use was oilly slightly greater on north- 
erly than on southerly exposures. Increased 
use on upper portions of north-facing slopes, 
nrhere grasses typically were abundant, 
occurred in fall and during 1961-1962. 

Relations to \17ater 

Relative percentages of cattle observed 
during seasons and years at various dis-
tances from known water sources are pre- 
sented in Table 24. Most observations oc- 
curred within 0.75 mile of a water source. 
Greatest numbers typically were observed 
within 0.25 mile of water, and only minor 
use was recorded at distances greater than 



Season 
Sample

Size 

% 0; 
0-10 
Slope h-

Summer 
Fall 
Winter 
Spring 

a mile. During summer, when permanent 
water sources were most important, use was 
predominantly on sites less than 0.5 mile 
from water. More than two-thirds of all 
observations were within that distance dur- 
ing 1961 when the number of water sources 
was minimal. This was in contrast to obser- 
vations for mule deer and elk suggesting 
that the distribution of cattle use on the 
area was more closely related to the distri- 
bution of water. Cattle use at greater dis- 
tances from water increased during fall as 
water supplies and cattle movement in-
creased. 

The concentration of cattle use near water 
sources in spring reflected increased avail- 
ability of water as well as the predominant 
use on more intensively grazed sites early 
in the period. In 1962, when most cattle 
were turned onto the area during May, 
distributions with respect to water were 
similar to summer. 

FOODHABITS 
Mule Deer 

A total of 40,982 instances of plant use 
was recorded at 263 mule deer feeding sites 
on the different habitat types between June 
1960 and March 1964. The number of in- 
stances at each site ranged from 50 to 500, 
but typically was between 100 and 200 
(average 156). Smaller samples were char- 
acteristic of minor habitat types and early 
summer when sizes of mule deer groups 
were small. 

Exposure 

NE E SE S SW W NW 

Data on plant taxa which received at 
least 10% of the total seasonal instances of 
use on at least one habitat type or 1% of 
the total for all types combined over the 4 
years are presented in Table 25. Relative 
seasonal and yearly intensities of use of 
forage classes and several individually irn-
portant forage plants are shown in Tables 
26 and 27, respectively. 

Summer 

Eighty-seven mule deer feeding sites were 
examined during the 4 summers: 27,27, 23, 
and 10 for 1960, 1961, 1962, and 1963, re- 
spectively. Feeding was recorded on 62 
taxa, including 44 forbs, 12 shrubs, and 6 
grasses or sedges. Nine of those plants, 5 
forbs and 4 shrubs, each received an aver- 
age of more than 1% of the total instances 
of use during summers. 

Forbs comprised slightly more than half 
the recorded instances of use overall and 
during 3 of the 4 summers. The class pre- 
dominated on all but the timbered habitat 
types. Yellow sweetclover was by far the 
most important taxon, being heavily utilized 
wherever it occurred after flowering com- 
menced in early June. It was present on 
87% and was eaten on 70% of all mule deer 
feeding sites and accounted for 44.5% of 
the total combined summer use. Other forbs 
individually received relatively minor usage. 
The more important were bastard toadflax 
and common salsify, which occurred com- 
monly and were utilized throughout the 
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TABLE 24.-PERCENTAGES O F  TOTAL CATTLE OBSERVED A T  ONE-FOURTH-MILEINTERVALSFROhi 


KXOWN WATER SOURCES DURING SEASONS AKD YEARS1960-1964. DATA FOR S ~ I I I E ROF 1960 ARE 


FOR AUGUSTONLY. TRACE ( T )  AMOUNTS ARE LESS THAN 1% 


Distance Class in Miles 

Sample


Season Year Size 0-j/4 %-1 1-11/4 1%-1% 13/2-19: 1%-2 >2 


Summer 1960 
1961 
1962 
1963 

Total 1960-1963 

Fall 1960 
1961 
1962 
1963 

Total 1960-1963 

Winter 1961 
1962 
1963 
1964 

Total 1961-1964 

Spring 1961 
1962 
1963 
1964 

Total 1961-1964 

Yearlong 1960-1961 
1961-1962 
1962-1963 
1963-1964 

Total 1960-1964 

area, and wild licorice which was abundant respectively, among all taxa for all types 
and grazed only on the minor Agropyron- combined. Chokecherry was taken largely 
Symphoricarpos and Xanthium habitat on the Pseudotsuga-luniperus type where 
types. it was the second most important taxon for 

Browse ranked second for deer in total feeding. Snowberry and rose received 
use on feeding sites and was the primary prominent usage on both timbered types. 
forage on the important Pinus-Juniperus Western snowberry on the Agropyron-Sym- 
and Pseudotsuga-Juniperus types. Early phoricarpos type was the only shrub to 
summer usage was largely of leaves; brows- receive significant feeding use on a non-
ing of twigs increased progressively and timbered habitat during summer. 
predominated by late summer. Skunkbrush Utilization of grass and grass-like plants 
sumac ranked second among all taxa in the was negligible at all times during summer. 
total seasonal use and was the most im- Most of that which occurred was incidental 
portant taxon on the timbered habitats. to feeding on other plants. 
Considering the observed and inferred im- 
portance of the timbered habitats, it may Fall 

have been the single most important plant Data were obtained at 49 mule deer 
overall. Snowberry, rose (Rosa arkansanu feeding sites: 22, 18,4, and 5 for 1960, 1961, 
Porter and R. nutkanu Presl.), and choke- 1962, and 1963, respectively. Fifty-three 
cherry ranked third, fourth, and fifth, taxa, 33 forbs, 12 shrubs, and 8 grasses, 



TABLE25.-SEASON~LFREQUENCIES AGGREGATE O F  BYAND MEANPERCEKTAGESUSE O F  PLAKTTAXA 
~ ~ U L E  FEEDING RANGEL.~SD TYPES RIVER BREAKS, h f 0 N -DEERAT SITES O N  FIABITAT I N  T H E  ~ ~ I S S O U R I  

TASA ( SEE TEST). TRACE( T )  .~XIOUXTS ARE LESS THAS 1% NUMBERSIN ARE THEPARESTHESES 
X U ~ ~ B E HOF FEEDISG AND NCLIUEROF USEDOXSITES EXALIISED THE TOTAL TAXA THE TYPEDURIXG 

THE SEASOX,RESPECTIVELY 

Habitat Type Summer Fall Winter Spring 

Percent- Percent- Percent- Percent- Percent- Prrcent- Percent- Percent-
age of age of age of age of age of age of age of age of 

Sites with Total 111- Sites \>it11 Total In- Sites with Total In- Sites withTota1 In- 
Use of stances Use of stances Use. of stances Use of stances 

Plant Taxa Taxon of Use Taxon of Use Taxon of Use Taxon of Use 

Arteinisia-Agropyron Type (18-14 j (11-15) ( 27-27 ) ( 27-38 ) 

Poa sectrnda 6 T 27 17 15 1 59 12 


Grass Total 6 T 36 18 37 2 85 16 
Comandra uinbellatzrn~ 33 6 27 T 30 10 
Loinatiuin foeniculacezc~n 32 10 
Melilotus officinalis 94 85 54 36 15 T -- 30 0 

Forb Total 94 94 73 45 44 10 89 49 
Artemisia tridentata 27 10 83 56 70 32 
Clirysothainnus nauseostrs 11 T 54 26 4 1 22 4 T 

Browse Total 17 6 73 3 7 96 88 79 35 

Agropyron-Syinphoricarpos Type (5 -9 )  ( 6-7 ) ( 1-2 ) (2-9)  
Grass Total 40 1 50 1 

Glycyrrhisa lepidota 80 3 33 16 50 1 
hfelilottis officinalis 80 56 33 2 

Forb Total 100 62 50 19 50 4 
Artonisia cnna 33 4 100 26 
Chrysothan~nus ciscidiflorzrs 33 30 100 74 100 .4 h 

Symphoricarpos spp. 60 36 50 46 50 41 
Browse Total 60 37 83 8 1 100 100 100 95 

Agropyron-Pon Type ( 1-1) (1-4)  (1 -7 )  
Poa seczrnda 100 79 

Grass Tot.11 100 1 100 83 
Fritillaria pudica 100 12 
Alelilotus officinalis 100 100 
Tragopogoit dubitis 100 17 

Forb Total 100 100 100 18 100 1 7 
Chrysothainntrs ncluseozrs 100 81 

Browse Total 100 81 

.. 
Grass Total 


?delilotus officii~alls 

Forb Total .
~ 

Artemisia c a m  

Arteinisia longifolia 3 T 

Artemisia tridentatct 

Chrysothami~us ciscidiflorus 

Juni~:erus s c o ~ ~ z r l o r z i ~ ~ ~  

Rhus trilobata 84 44 

Syinl~horicarpos spp. 60 10 


Browse Total 92 64 

Pselrdotsuga-It~i~ipertrsTyp? ( 10-24 ) 
Grass Total 20 T 

Melilotus officinalis 50 11 
Forb Total 70 17 


Artenlisia tridentnta 

Chrysotha~ni~trsciscidiflorrrs 10 T 

Jtri~iper~rsscopulortin~ 10 T 

Prunus cirginiana 80 14 

Psrzrdotstrga n~enziesii 

Rhzrs trilobata 9 0 44 

Rosa spp. 80 6 

S!lnlphoricnr~~osspp. 80 11 


Browse Total 100 87 

Sarcobatrr,~-Agropyroi~ Type (6-11)  
Poa seczrndn 

Grass Total 
3lelilotus officinalis 83 71 
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Habitat T y p e  Summer  Fall TT-inter Spring 

Percent- Percent- Percent- Percent- Percent- Percent- Percent- Percent-
agr ot age o f  

Sitis \\it11 Total  In-
age o f  age o f  

Sites \rith Total  In-
age o f  dge o f  

Sites w i t h  Total  In-
age o f  age o f  

Sites \ ~ i t h T o t a l  In-

Plant Taxa  
Use  o f  stances 
Taxon of Use  

[-se o f  stances 
Taxon  o f  U s e  

Use  o f  stances 
Taxon  o f  Vye 

U5e o f  htances 
Taxon  o f  U s e  

.Ifusineon dit.nricatum 
Sphnernlcen coccinea 
Trngo l~ogol~drrbizrr 

Forb Total  
Arte~nivin tr idc~ltatn 
Chryso tha~nnus  ciscirliflorus 
Snrcobntus rernmiculntus 

Browse Total  

X a n t h i u n ~  T y p e  
Glycyrrhizn Iepidotn 
.Ii'elilotns of f icinnlis  

Forb Total  
Synmphoricarpos spp. 

Browse Total  

Artenlisin longifolin T > p e  
Glycyrrhiza Iel~idota 
Melilotrrs officinalis 

Forb Total  
Artemisin longifolia 
Rosa spp. 

Browse Total  

All Types  Combined 
Agro j~yron  snlithii 
Poa sectrndn 

Grass Total  
Allirrn~ textlle 
Artemisin frigida 
Artenlisia lrldocicinnn 
Aster con~n~rrtnttrs 
Comandrn zrn1bellattrnl 
I.'ritillnrin ~ ~ r r d i c n  
Glycyrrhiza lepidotn 
Lo~nntitrtn foeniculacerr~~l 
J4elilot1rs officittalis 
Alicroscris nutans 
Musineon dirnricatum 
PhIox hoodii 
Spkacralcen c o c c i ~ ~ e n  
Tragol>ogon dtrbitrs 
Yucca  glntrca 

Forb Total  
Artonisin cans 
Arteniisin longifolin 
Artenmisin tr idoltata 
Atriplex nt~t tal l i i  
Chrysothnmnzrs nauseosus 
Chry~sothnnlntrr r i s c i d i f l o r ~ ~  
Jrrnipertrs scolnrlort~~n 
Prtl~lrrs cirginiana 
Psctrd~otsugn nienriesii 
Rhrrs trilobntn 
Rosa spp. 
Sorcohnt~r.~rerr~~ictrlnttrs 
S ! i ~ ~ i ~ ) l ~ o r i c n r p o sspp. 

Browse Total  

were utilized. Fifteen of these, 5 forbs, 9 important forage sources during September. 
shrubs, and 1 grass, each received more Subsequent utilization of s\veetclover was 
than 1%of the total combined fall use. generally minor but varied in relation to 

Use of forbs decreased from summer, late summer-early fall growth and persist- 
though yellow sweetclover continued to be ence of first-year stems and the abundance 
eaten intensively and was one of the more of dry seed stalks. Use of other forbs was 



TABLE26.-PERCENTAGESO F  GRASS, BROWSE, AND FORBSUTILIZEDBY MULE DEER OX FEEDINGSITES 
OX HABITAT AT LEAST 10% OF THETYPES WHICH RECEIVED TOTAL AICLE DEER USE DURING ONE 

SEASON,BY SEASON AND YEAR 1960-1964. TRACE( T )  AMOUNTSARE LESS THAX 1% 

Artemisin- Pinus- Pseudotsr~ga- Sarcobatus- All Types

Agropgron Juniperus ]unipertrs Agropyron Combined 


Foraee 

Class 


Grass and 
Grass-like 

1960-1961 
1961-1962 
1962-1963 
1963-1964 
1960-1964 

Browse 
1960-1961 
1961-1962 
1962-1963 
1963-1964 
1960-1964 

Forbs 
1960-1961 

very minor and varied in relation to avail- pyron-Poa, Artemisia longifoliu, and tim- 
ability of sweetclover. Prairie aster, Aster bered habitat types. Overall, usage of 
commutatus ( T  & G )  Gray, and common skunkbrush sumac, green rabbitbrush, 
salsify were most consistently and widely snowberry, and yellow sweetclover was 
taken. Wild licorice was grazed intensively about equal. Skunkbrush was browsed at 
early in the period but largely on the minor intensities similar to summer during Sep- 
Agropyron-Symphoricarpos habitat type. tember and early October. Subsequent use 
Other forbs occasionally receiving impor- was minor but varied in relation to prior, 
tant use were cudweed sagewort, Artemisia summer-early fall utilization and/or rela- 
ludoviciana Nutt., and eriogonum, Erio- tive occurrence of deer on the Pinus-Junip-
gonum multiceps Nees, during October, and erus habitat type. Trends in feeding on 
Hood's phlox in November. the other deciduous shrubs generally paral- 

Browsing increased from summer and leled use on skunkbrush sumac, except that 
predominated on all types combined as well deer browsed snowberry intensively on both 
as on the Agropyron-Symplzoricarpos, Agro- timbered types throughout the period as 

TABLE ~~. - -CO~~PARISON RELATIVEISTENSITIES ~ I U L E  FORAGEO F  O F  DEER USE ON S0hiE IS~PORTA~.T 
PLANTS DURING SEASONS YEARS 19M-1964. OF TOTAL INSTANCES AND DATA ARE PERCENTAGES THE 


OF PLANTUSE RECORDED EACH PERIOD. TRACE ( T )  AMOUNTS
FOR ARE LESS THAN 1% 

1960-1961 1961-1962 1962-1963 1963-1964 

Taxon Sum Fall Wtr Spr Sun1 Fall Wtr Spr Sum Fall IVtr Spr Sum Fall \Vtr Spr 

Melilotus officinalis 45 13 0 T 36 1 0 T 58 62 19 14 37 24 7 -
Rhus trilobata 2 9 2 0  6 6 36 6 7 2 10 9 T 4 2 2 2 3  3 -
Symphoricarpos spp. 1 0 1 5 1 0  6 1 0 1 3  2 1 8 9 1 3 14 8 1 1 -
Chrysothamnus spp. 0 2 7 1 9  1 0 1 9  9 5 0 0 2 8  4 0 5 3 4 -
Artemisia tridentata 0 4 3 3 2 7  0 3 4 9 2 4  0 0 1 3 1 6  0 0 1 8 -
luniperus scopulorum O T 9 6 T 7 1 6 1 8  0 0 3 4 O T 2 -
Total Number of Plant 

Taxa Used 21 20 20 45 30 37 24 50 34 15 31 41 26 21 19 10 
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well as on Agropyron-Symphoricarpos 
during September and early October. In-
creased utilization of rabbitbrushes and 
sagebrushes as availability and feeding on 
deciduous shrubs and forbs decreased 
during early fall represented one of the 
major seasonal changes in the yearlong food 
habits of mule deer on the area. Although 
green rabbitbrush received rather intensive 
use on both timbered types as well as on 
Sarcobatus-Agro p yron and Agropyron-
Symphoricarpos, it was abundant only on 
the latter type. There was some evidence to 
suggest that the taxon had been more abun- 
dant, rather widely distributed, and prob- 
ably of greater importance in previous 
years. Rubber rabbitbrush, which was 
abundant, widely distributed, and inten- 
sively browsed on the Artemisia-Agropyron 
type, appeared to be much more important 
during this study and may have been the 
single most important plant for feeding 
during October and November. Both rab- 
bitbrushes usually were eaten only after 
flowering. Also, previously browsed "lead- 
ers" appeared to be more preferred than 
those which held seedheads. Several other 
shrubs were added to the diet of mule deer 
during this period, such as longleaf sage-
brush which received very intensive use 
during September on the Artemisia longi- 
folia and Pinus-Artemisia associations, silver 
sagebrush which received minor usage 
during October and November, and big 
sagebrush in November. 

Utilization of grass during fall varied con- 
siderably but was generally minor except 
during 1961. Intensive grazing was re-
stricted to Sandberg bluegrass during Octo- 
ber and November and was related to fall 
precipitation and green-up. 

Winter 

A total of 62 mule deer feeding sites was 
examined: 1961, 32; 1962, 16; 1963, 9; and 
1964, 5. Feeding was recorded on 39 taxa 
including 14 forbs, 16 shrubs, and 9 grasses. 
Fifteen of these, 4 forbs, 10 shrubs, and 1 
grass, each received more than 1% of the 
total instances of use during winter. 

Shrubs, collectively, and big sagebrush, 
individually, constituted the primary forage 
of mule deer during winters, comprising 
88% and 33%, respectively, of the total 
seasonal use. The relatively low incidence 
of browsing in 1963 reflected unusual abun- 
dance and utilization of forbs. A sharp in- 
crease in feeding on big sagebrush and 
Rocky Mountain juniper at the onset of 
winter characterized a second major sea-
sonal change in the food habits of deer. 
The former prevailed as the single most 
important taxon throughout most winters, 
but was browsed most intensively during 
midwinter and periods of snow cover. Uti-
lization of rubber rabbitbrush, which ranked 
second among all taxa, was most intensive 
in early winter and declined to minor levels 
late in the period. Rocky Mountain juniper 
ranked third, but generally was of only 
minor or moderate importance. It  appeared 
to be taken consistently in association with 
feeding on big sagebrush, but also was 
browsed intensively when deer moved onto 
the Pinus-Juniperus type during periods of 
heavy snow and cold temperatures. Snow- 
berry and skunkbrush sumac were eaten 
frequently, though in minor amounts, on 
the Pinus-Juniperus habitat throughout the 
winter. Use of other shrubs usually was 
very minor or occasional. Feeding on green 
rabbitbrush occurred mostly on the little- 
used Pseudotsuga-Juniperus and Sarcoba-
tus-Agropyron habitat types. Occasional 
heavy browsing of Nuttall saltbush, Atri-
plex nuttallii Wats, greasewood, Douglas fir, 
and ponderosa pine occurred on some sites -
during some winters. 

Collectively, forbs were of little impor- 
tance. Greatest use occurred during 1963. 
Taxa eaten most consistently u7ere yellow 
sweetclover, common salsify, fringed sage- 
wort, Artemisia frigida Willd., and Hood's 
phlox. Deer fed relatively intensively on 
the latter during snow-free periods and in 
February. None of these plants received 
more than 3% of the total winter use. 

Winter utilization of grasses was very 
minor but varied in relation to green-up and 
snow cover. The highest incidence of graz- 



TABLE 28.-FREQUENCY OF OCCURRENCE AND VOLU~IE ( V )  O F  

A~IOXG OF OF OF 
( F )  PERCENTAGES PLANT TAXA AND 

FORAGECLASSES SAMPLES CONTENTS RUMENS 37 MULE DEER. OMITTED ARE 20 
FORBSAND WITHI'OLC~~E LESS THAN 1.0% FOR NUMBERS SAM-1 SEDGE PERCENTAGES ANY SEASON. OF 

PLES ARE IN PARENTHESES.TRACE( T )  AS~OCNTSARELESSTHAN1% 

T a x a  
S l immer  

1963 1960 

Fall ( O c t - N o v )  

1961 1962 To ta l  

\t7inter 

1961-1961 1962-1963 To ta l  
Spring 
1963 

Forage Class F F / V  F / V  F / V  F / V  F / V  F / V  F / V  F I v 

Gramineae  F a m i l )  
Grass T o t a l  

Artemisia  cana 
Artemisia  tr identata  
Chrysothamntcs  spp.  
Jun iperus  scoptrloruin 
Prtrnus t i i rginiai~a 
Psercdotsuga menz i e s i i  
Rhu.s trilohata 
R O S ~spp .  
Symphoricarpos spp .  
Un iden t i f i ed  Browse  

Browse To ta l  

AlIicr!n text i le  
Aster  spp.  
Cirsitrm spp .  
C o m a n d r a  trmbellatrrm 
Compos i tae  Fami l y  
Leguminosae  Fami l y  
Med icago  spp.  
Melilottrr o f f i c ina l i s  
Tragopogon  dubi t~.s  
U n i d e n t i f i e d  Forbs  

Forb T o t a l  

ing was on green Sandberg bluegrass during 
December. Use of other grasses consisted 
of seedheads or was incidental to browsing. 

Spring 

Sixty-five feeding sites of mule deer were 
examined during spring, including 34 in 
1961, 20 in 1962, 10 in 1963, and 1 during 
March 1964. The use on 67 taxa, which in- 
cluded 44 forbs, 16 shrubs, and 7 grasses 
and grass-like plants, reflected the flux in 
availability as well as mule deer forage 
preferences through the period. Twenty-
one taxa, 9 forbs, 10 shrubs, and 2 grasses, 
each received more than 1% of the total 
instances of recorded use. 

Browse was the most important forage 
class for all years combined largely because 
of intensive feeding on big sagebrush in 
March. Rocky Mountain juniper ranked 
second among shrubs and third among all 
taxa in seasonal use. Utilization of these 
and other winter browse plants, which 
collectively were of only very minor im- 

portance, decreased significantly during late 
March and April. The decline coincided 
with the onset of the spring green-up, and 
marked the third seasonal change in mule 
deer food habits. It was complemented by 
increasing utilization of grass, especially 
Sandberg bluegrass. Occasional grazing oi 
western wheatgrass and junegrass also was 
recorded, but most of this appeared inci- 
dental to feeding on the bluegrass or to 
browsing. Though use on grasses was far 
more intensive during spring than other 
periods, it occurred largely in April and was 
generally moderate in comparison with use 
on other forages. 

Forbs typically received only minor use 
during March but increased in importance 
during April and predominated in usage for 
May. Hood's phlox was the only taxon of 
any significance during hlarch. Although 
no forb received more than 6% of the total 
seasonal usage, several members of the Poa 
union, wild onion, lomatium, nodding mi- 
croseris, and yellowbell, were consistently 
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TABLE 29.-PERCENTAGES O F  ~ I U L E  DURIUG SU.\ISIER ANDDEER FEEDING SITES E X A ~ ~ I X E D  FALL OK 

WHICH YELLOW SWEETCLOVER WA5 ABUNDANT, SCATTERED,AND ABSEKT, 1960-1963 

1960 1961 
Relative 

Abundance Suimner Fall Sumirer  

Abundant 59 23 30 
Scattered 19 4 16 
Absent 22 73 54 

and widely eaten on the area. Feeding on 
this group declined and was supplanted by 
increasing use on taxa of the Tragopogon 
union, especially bastard toadflax, common 
salsify, and yellow sweetclover. Arnica, Ar- 
nica sororia Greene, western hawksbeard, 
Crepis occidentalis Nutt., scarlet gaura, 
Gazrra coccinea Pursh, and American vetch 
were also heavily used at some sites. Utili- 
zation of these and several deciduous 
shrubs, skunkbrush sumac, rose, snowberry, 
and squaw currant, Ribes cereum Dougl., 
in late May resulted in the fourth major 
seasonal change to food habits character- 
istic of summer. 

Discussion 

shrubs ( )
the most 'Ource of forage for deer 
at feeding sites, and averaged 
mately 62% of mean monthly instances of 
use during the 4-year period. Browsing was 
minimal in late April and early hlay, in- 
creased gradually through summer and 

during to a lnaximum in Janu-
arY, then decreased through IVfarch and 
April. Forbs ranked second and comprised 
about 32% of the total instances of plant 

Trends in yearlong use 
those for browse. Maximum usage occurred 
in early May. the minimum in January. 
Grasses and grass-like plants were of minor 
importance overall, comprising only about 
6% of the mean monthly instances of plant 
use. Grazing of grasses and grass-like plants 
was negligible during summer and ear-y 
fall, increased late in the period during 
years of green-up, declined to a minimum 
during midwinter, increased sharply to a 
maximum in early April, and decreased to 
summer levels by mid-May. 

Analyses of ruminal contents of 37 mule 

1962 1963 

Fall Summer Fall S . ~ m m r r  Fall 

0 
40 
60 

61 
30 

9 

100 
0 
0 

90 
10 
0 

60 
40 
0 

deer (Table 28) generally supported data 
from feeding sites on seasonal and yearlong 
use of both forage classes and individual 
taxa. Some discrepancies reflected the in- 
fluence of a large volume of an item in a 
sample (rose in spring) and concentration 
of collections in periods of exceptionally 
intensik e or unusual use of an item (grass in 
fall and winter 1963). The predominance 
of browse, including the slightly greater 
volume of skunkbrush sumac in the contents 
of rumens collected during summer, may 
represent a truer relationship between forbs 
and shrubs in the mule deer diet than feed- 
ing site examinations. Numbers of feeding 
site examinations corresponded generally 
to the observed occurrence of mule deer on 
the habitat types, This, together 

the predominant use of browse on tim- 
bered types, was also evidence of greater
than observed in 

Generally similar trends in food habits of 
mule deer in the Missouri River Breaks of 
Valley County, Montana, were reported by 
Trueblood (1960). Janson and Picton 
(1959:29) found Douglas fir and rabbit- 
brush to be the principal items in samples 
of contents of rumens from 14 mule deer 
collected during February 1958 in the Mis- 
souri River Breaks of Fergus County, west 
of the present study area. Allen ( 1968: 139) 
found alfalfa in summer and kochia, Kochia 
scoparia (L . )  Sch., in winter to be the most- 
wed  plants on mule deer feeding sites On 

bottomlands along the Missouri River on 
the present study area. 

The extensive differences in precipita-
tion during the 4 years significantly influ- 
enced plant growth, forage conditions, and 
mule deer food habits on the study area. 
Changes in availability of forbs, especially 



TABLE30.-SEASONAL FREQUENCIESAiYD AGGREGATE h f E . 4 ~  PERCENTAGES O F  USE O F  PLANT TAXA 
BY ELK AT FEEDING SITES o r  RANGELANDHAHITATTYPESIN THE MISSOURI RIVER BREAKS, ~IOXTASA 
(SEE TEXT).  TRACE (T) AMOUNTS ARE LESS THAX1%. NUXIBERSIN PARENTHESESARE THE NU~IBER 
OF FEEDING ASD TOTAL NUXIBEROF THE SEA-SITES E X . ~ I I S E D  THE TAXA USED ON THE TYPEDUBIXG 

SON, RESPECTIVELY 
-- -.- --- 
Habitat Type Sil~nmer Fall \Vinter Spnni: 

Percent- Percent- Percent- Percent- Percent- Percent- Percent- Percent-
age of  age of  

Sites with Total In- Plant Tara 
age ot age of  

Sites with Total In- 
age of  age of  

Sites with Total In- 
age of age of  

S~teswith Total In-
Use of stances UFC.of stances Use of stances Use of  stances 
Taxon of  Use Taxon of Use Taxon of  Use  Taxon of  Use 

Artcmisia-Agropyron Type 
Agropyton sm~thii  
Kolerin cristatn 
Pon secunda 

Grass Total 
Jfclilotus officinalis 

Forb Total 
Artemisia tridcntata 

Browse Total 

Pintis-ltrniperus Type 
Agropyron smithii 
Aiuhlerlbergia ctrspidatn 
Stipn airiduln 

Grass Total 
Arnica sororin 
Mclilotus officirialir 

Forb Total 
Juniperup scoprrlortrn~ 
Symphoricarpos spp. 
Arternisia longifolia 

Browse Total 

Psendotsuga-Jlrniperus Tvpe 
Agropyron smithii 

Grass Total 
Artemisin Itldocicinnn 
Melilotus officinalis 

Forb Total 
Chrysothamnus ~.iscidiflortcs 
Jtrniperus scopulorum 
Prtrnus cirginiana 
Pseudotstrga tnenziesii 
Syntphoricarpos spp. 
Artemisia tridcntatn 

Browse Total 

Sarcobntus-Agropyron Type 
Agropyron srnithii 
Poa secundn 

Grass Total 
.Melilotus officinnlis 

Forb Total 
Chrysothamnus cascidiflorus 
Artemisla cana 

Browse Total 

Agropyron-Symphoricarpos Type 
Agropyrort smithii 
Poa compressa 

Grass Total 
Aster commutatus 
Glycyrrhiza lepidota 
Helianthus maximilliar~n 
,Melilotus officinalis 

Forb Total 
Browse Total 
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Habitat Type Summer Fall TVinter Spring 

Percent- Percent- Percent- Percent- Percent- Percent- Percent- Percent-
age of  age of  age of  age of  age of age of  agt oi dge of 

Pl.uit Taxd Sites with Total In- Sites with Total In- Site5 w ~ t h  Total In- Sites w~thTotal  In- 
Use of st'inces Use of stances Use of  stdnces Use of  stances 
Taxon of  Use Taxon of  Use Taxon of Use Taxon of  Use 

Xanthiuin Type (7-18) 
Agrop~ron smithii 33 4 
'istichlis stricta 

Grass Total 

Glycyrrhiza lepidota 

Melilotus officinalis 

Xnnthitrm strtrnlarium 


Forb Total 

Artemisia longifolia 


Browse Total 


Arteinisia longifolia Type (3-10 ) 
Lacttrca serrioln 67 24 
Melilottrs officii~alis 100 57 

Forb Total 100 100 

Agropyron-Poa Type 
Agropyron smithii 
Poa secunda 

Grass Total 
Melilottrs officinnlis 


Forb Total 

Browse Total 


All Types Combined 
Agropyron smithii 
Agropyron spicatum 
Borrtelotra grocilis 
Kolerin cristata 
.Mtrhlenbergia ctrspidnta 
Pon compressa 
Poa secunda 
Stipa ciridtrla 

Grass Total 

Allium textile 

Arnica sororia 

Artenzisia ludociciana 

Aster commutattrs 

Glycyrrhiza lcpidota 

Helianthus niaximilliana 

Lnctuca scrriola 

Lomatium foenictilacetrm 

Melilottrs officinnlis 

.Microseris i~utons 

Trngopogon dubius 

Xonthitrin str~imaritim 


Forb Total 

Artemisia cana 

Artemisia longifolia 

Artemisia tridentata 

Chrysothatnnus aiscidiflorus 

Junipertrs scopulortrm 

Prtrnus cirginiana 

Rhtrs trilobata 

Symphoricarpos spp. 


Browse Total 

yellow s\veetclover (Table 29), were closely forbs was lowest and the intensity of brows- 
reflected in seasonal intensities of use of ing was much higher in early summer than 
forage classes and certain taxa. These phe- other years. As a result, availability de- 
nomena were most pronounced in the con- creased sharply after midsummer such that 
trasting 1961-1962 and 1962-1963 periods. late summer and early fall use of "summer" 
During the former, summer-fall abundance browse plants was very minor and was sup- 
and utilization of sweetclover and other planted by early, intensive utilization of 



TABLE~~.--PERCE~XTAGES UTILIZED SITESOX HABI-OF GRASS,BROWSE,ASD FORBS BY ELKAT FEEDING 
TAT TYPESiVH1CH RECEIVED.4T LEAST10% O F  THE TOTALELKUSE DURINGAT LEASTOSE SEASONBY 

SEASONASD YEAR 1960-1964. TRACE( T )  AX~OCNTSARE LESSTHAN1% 

Grass and 
Grass-like 


1960-1961 

1961-1962 

1962-1963 

1963-1964 

1960-1964 


Bn~wse 

1960-1961 

1961-1962 

1962-1963 

1963-1964 

1960-1964 


Forbi 

1960-1961 

1961-1962 

1962-1963 

1963-1964 

1960- 1961 

-~-

"fall" browse. Subsequently, with decreas- 
ing availability of rabbitbrush, big sage-
brush and Rocky Mountain juniper received 
ucseasonable, intensive use in October. 
\\'inter use of both was also relatively high 
as compared to other years, and browsing 
on most other "preferred" plants was low. 
Forbs were only moderately abundant dur- 
ing early summer in 1962, but availability 
increased greatly in late summer and fall 
following germination and growth of first- 
year stems of yellow sweetclover. The latter 
was eaten intensively during summer and 
fall and moderately in winter on the tim- 
bered habitat types where it persisted in 
relative abundance. Utilization of decidu- 
ous shrubs decreased significantly during 
summer as compared to previous years. Fall 
use was not detected on rabbitbrush, big 
sagebrush, or Rocky Mountain juniper at 
feeding sites, though minor percentages of 
rabbitbrush and juniper as well as a trace 
percentage of big sagebrush occurred in 
the contents of 10 rumens collected dur- 
ing the period (Table 28). Significantly, 
utilization of rabbitbrush during winter 
increased greatly, and browsing on big 
sagebrush and Rocky Mountain juniper 

decreased. The repeated occurrence of 
the same phenomena under somewhat 
similar conditions during the following 
winter suggested that both big sage-
brush and Rocky Mountain juniper were 
only secondarily preferred winter forage 
plants. Their importance during the winters 
of 1960-1961 and 1961-1962 may have been 
exaggerated as a result of excessive fall 
utilization of rabbitbrush and other more 
preferred shrubs. Green-ups influenced by 
heavy precipitation in early October 1961 
and late October 1962 were followed by 
extensive feeding on grasses during fall and 
winter. This certainly affected utilization 
of rabbitbrush and may have influenced use 
of other taxa during these periods. Early 
green-up and growth of Sandberg bluegrass 
was reflected in increased grazing and de- 
creased browsing during March 1963 as 
conlpared with other years. In addition to 
these relationships, the number of taxa uti- 
lized by mule deer appeared to vary in- 
versely with forage conditions (Table 27). 
The number of taxa eaten was greatest dur- 
ing spring and fall of the driest years when 
seasonally preferred plants were least abun- 
dant. 
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TABLE 32.-RELATIVE INTENSITIES ELK USE OF FOIMGE PLANTS DURINGSEA-OF S0hfE IMPORTANT 
sors AND YEARS 1960-1964. OF OF PLANT USE RE-DATA ARE PERCENTAGES THE TOTAL INSTANCES 

CORDED FOR AREEACH PERIOD. TRACE ( T )  A ~ ~ O U N T S  LESS THAN 1% 

1960-1961 1961-1962 1962-1963 1963-1964 

Taxa Sum Fall \Vtr Snr Sum Fall 

Melilotusofficinalis 
Prunrrrcirgininna 
Symphoricarposspp. 
Agropyronsmithii  
Poa secunda 
Artemisia tridentata 

65 
I 0  
5 
T 
4 
0 

6 
T 
6 

40 
6 
4 

0 
2 
2 

65 
9
T 

T 
0 
0 

68 
1 2  

2 

9 
7 
6 

32 
T
0 

T 
0 
T 

24 
2 4  

2 

Total Sumber  of 
Taxa Used 

Plant 
31 32 21 39 36 25 

Elk 
A total of 28,030 instances of plant use by 

elk was recorded at 178 feeding sites be- 
tween June 1960 and January 1964. The 
number of instances at each site ranged 
from 50 to 750 but usually was between 100 
and 200. The average number was 157. 
The smallest samples occurred in late 
spring and early summer when single indi- 
~ idua l s  and small groups of elk were com- 
mon. 

Data on usage of plant taxa, which re- 
ceived at least 10% of the total seasonal 
instances of use on at least one habitat type 
or 1% of the total for all types combined 
over the 4 years, are presented in Table 30. 
Relative seasonal and yearly intensities of 
use of forage classes and individually im- 
portant forage plants are presented in 
Tables 31 and 32, respectively. 

Summer 

Sixty-four elk feeding sites were exam-
ined, including 23 in 1960, 14 in 1961, 19 in 
1962, and 8 during 1963. Feeding was ob- 
served on 71 taxa, including 49 forbs, 10 
shrubs, and 12 grass and grass-like plants. 
Ten of these, 5 forbs, 3 shrubs, and 2 
grasses, each received an average of more 
than 1% of the total instances of use for the 
4 summers. 

Forbs were the most important source of 
forage on all but the Pseudotmgacluniperus 
habitat type and comprised 75% of the total 
combined use for the period. Yellow sweet- 
clover was the most important taxon, ac-
counting for more than two-thirds of the use 

Wtr SPI Sum Fall Wtr SDI Sun1 Fall Wtr Sur 

0 T 56 56 T 5 85 8 1 -
0 0 3 0 0 0 0 0 0 -
0 0 3 0 0 0 T 0 0 -

58 41 T 1 26 32 T 67 77 -

2 1 1  T 3 3  4 3 3  T 1 1 -


17 8 0 0 34 T 0 22 8 -


17 19 39 14 15 8 33 7 20 -

on forbs and slightly more than half of the 
summer total. It  was eaten on 88% of a11 
elk feeding sites. Wild licorice ranked sec- 
ond among all taxa and was especially im- 
portant on the AgropyronrSymphricarpos 
type which received intensive use by elk 
during July and August. Prairie aster, 
prickly lettuce, Lactuca serriola L., nodding 
microseris, and common salsify received 
minor usage, largely during June; and bas- 
tard toadflax, Maximilian sunflower, Heli-
anthus marimiliani Schrad., and purple prai- 
rie-clover, Petalostemurn purpureztm (Vent.) 
Rybd., were utilized to a minor extent later 
in the period. 

Shrubs comprised about 15% of the total 
summer use. Utilization was largely on the 
Pseudotsuga-funiperus type during July 
and, especially, August. Browsing appeared 
to be more extensive during the drought 
summers of 1960 and 1961 as compared to 
1962 and 1963. Chokecherry was the most 
important shrub and ranked third among all 
taxa. Snowberry ranked second receiving 
consistent though minor usage throughout 
the period. Skunkbrush sumac received 
only minor use overall, but was eaten on 
both timbered habitats. Rose and currant 
also received minor usage largely on the 
Pseudotsuga-Juniperus type. Elk, like mule 
deer, browsed mainly on leaves until late 
summer when twigs became more impor- 
tant. 

Grasses constituted only minor percent-
ages of the seasonal use except during 1961 
when they were the principal source of elk 
forage. Western wheatgrass was the most 



important taxon. It  ranked third among all 
taxa only because of exceptionally heavy 
use during 1961. Junegrass received only 
minor use, primarily on the Artemisin-Agro-
pyron and Pinus-Juniperus habitat types. 
Other grasses and grass-like plants were 
eaten only occasio~~ally or to a very minor 
extent. 

Fall 

The 43 elk feeding sites examined during 
fall included 23 in 1960, 12 in 1961, 7 in 
1962. and 1 during November 1963. Use 
was recorded on 45 taxa, including 18 forbs, 
11 shrubs, and 16 grasses and grass-like 
plants. Sixteen of these, 5 forbs, 5 shrubs, 
and 6 grasses, each received more than 1% 
of the total instances of use. 

Grazing on grasses increased significantly 
over summer, representing a major change 
in the diet of elk on the area during 3 of 
the 4 years. The change occurred in late 
September when elk began grazing on 
plains muhly, junegrass, Sandberg bluegrass, 
and occasionally other grasses, and feeding 
on forbs and deciduous browse decreased. 
Subsequently, use of western wheatgrass 
increased very sharply during October to 
predominate through the remainder of the 
period. Overall, grasses constituted about 
62% of the recorded use and were impor- 
tant on all but the minor Xanthiz~mhabitat 
type. T.F7estern hvheatgrass, the most impor- 
tant taxon, individually comprised about 
30% of the total though it was utilized 
largely during October and November. 
Sandberg bluegrass ranked second among 
grasses for the entire period but was eaten 
most intensively when green, and on the 
Agropyron-Poa type in late fall. Junegrass, 
the only other grass of importance in the 
fall diet, also was grazed intensively only 
when green. Plains muhly made only a 
minor contribution overall, but was the 
most important grass for feeding during 
September. Other grasses and grass-like 
plants were eaten only occasionally. 

Forbs continued as thc most important 
source of forage during September but 
ranked second to grasses for the entire pe- 
riod. Yellow sweetclover persisted as the 

most important plant receiving moderate 
usage throughout fall when either first-
year stems or dry seed stalks u7ere available. 
Wild licorice and prairie aster were about 
equally preferred to sweetclover during 
September but received only minor use 
later. Other forbs individually contributed 
very little to the fall forage of elk. 

Shrubs appeared to be of relatively minor 
importance in the diet. Bro~vsing accounted 
for about 15% of the seasonal use oh-era11 
but was intensive only in September. It was 
rarely detected at feeding sites examined 
during the fall of 1962. Snowberry and 
green rabbitbrush were the most consistent, 
though generally minor, browse items. 
Chokecherry, skunkbrush sumac, and long- 
leaf sagebrush were important in the diet 
during September but were rarely browsed 
during other periods. Big sagebrush and, 
occasionally, Rocky Mountain juniper were 
utilized to a minor extent in late fall of 
some years. 

Data were obtained a t  38 elk feeding 
sites: 22 in 1961, 9 in 1962, 3 in 1963, and 4 
in 1964. Thirty-nine taxa, including 14 
forbs, 13shrubs, and 12 grasses or grass-like 
forms, were eaten. Nine of these, 1 forb, 
4 shrubs, and 4 grasses, each comprised 
more than 1% of the total combined winter 
usage. 

Grass was by far the predominant forage 
class, of which western wheatgrass, com-
prising 62% of the seasonal use, and Sand- 
berg bluegrass and junegrass, which ranked 
second and third, respectively, were the 
major items. The latter taxa were grazed 
most heavily when green and available early 
and late in the period. Bluebunch wheat- 
grass was eaten relatively frequently but in 
minor amounts. All other grasses were 
grazed only occasionally. 

Shrubs were of moderate importance con- 
stituting about 17% of the total combined 
instances of plant use for winter. Nearly 
half of this was on big sagebrush which was 
browsed moderately throughout the period. 
Other shrubs were eaten only occasionally 
or in minor amounts, primarily during De- 



cernber and January. Increased utilization 
of big sagebrush, silver sagebrush, Rocky 
Llountain juniper, and snowberry in mid- 
winter reflected more extensive browsing 
during periods of snon7 cover. Rouse ( 1957, 
unpublished master's thesis, Montana State 
Universit). Bozeman, Montana) reported 
important usage of shrubs by elk in winter 
only during periods of sebere cold and snow 
cot er, 

Forbs received only incidental or occa-
sional usage and were never important in 
the winter diet of elk on the area. 

Spring 

A total of 33 elk feeding sites was exam- 
ined during spring: 19, 9, and 5 for 1961. 
1962, and 1963, respectively. Fifty taxa, in- 
cluding 34 forbs, 5 shrubs. and 11 grasses 
and grass-like plants, were utilized. Eleven 
of these, 4 forbs, 1shrub, and 6 grasses, each 
received 1% or more of the total recorded 
usage. 

Grass continued from winter as the pre- 
dominant forage for elk, constituting ap-
proximately 82% of the seasonal instances 
of plant use. TVestern wheatgrass individ- 
unlly comprised about 50% of the total. 
Sandberg bluegrass was grazed moderately 
and was the second most important source 
of forage throughout the period. Other 
grasses receiving minor usage included 
bluebunch \vheatgrass in March, green 
needlegrass in hlarch and April, Canada 
bluegrass in April on the Agropyron-Sym-
plloricarpos habitat type, and junegrass 
throughout the period. Foraging on grasses 
generally decreased monthly through 
spring, coinciding with increased availabil- 
ity and usage of forbs to mark the second 
major change in the yearlong food habits of 
elk on the area. 

Forbs, collectively, received only minor 
use during March of most years, increased 
in relative importance throughout April, and 
were fed on intensively during late hlay as 
the class became the primary source of 
forage and food habits became character- 
istic of summer. Although no taxon individ- 
ually comprised more than 2% of the total 

seasonal use, several members of the Poa 
union, especially wild onion, lomatium, and 
nodding microseris, were utilized exten-
sively during April and Ma!.. Foraging on 
this group declined after mid-Slay as a 
number of forbs of the T~+ngopogonunion, 
including arnica, bastard toadflax. blue 
lettuce, Lactztca pulchella ( P u ~ s h )DC., 
yellow s\i,eetclovcr, common dandelion, 
Taruxaczrm officinale l17eber, common sal- 
sify, and American etch, became preferred 
food items. 

Browse made up only about 5% of the 
spring diet and consisted largely of big 
sagebrush which received moderate usage 
during hlarch and early April and Rocky 
hlountain juniper which was eaten occa-
sionally during hlarch. Brom sing was neg- 
ligible during Xlay. 

Discussion 

Yearlong, grasses were the most impor- 
tant source of forage for elk, aLeraging 58% 
of the mean monthly instances of plant use 
for the 4-year period. Foraging on grasses 
normally was lowcst during summer and 
increased sharply in early fall, n hen grass 
became the predominant food, then grad- 
ually through late fall and early winter to 
the yearly maximum in February through 
mid-April before declining to relatively 
lorn levels by early June. Usage of forbs, 
which ranked second overall and averaged 
29% of the mean monthly instances of use, 
generally complemented trends for grass. 
Forbs were the most important class of 
plant in the diet in summer and decreased 
sharply in early fall and gradually through 
late fall to a minimum in February, then 
increased slightly during March and rapidly 
through April and May to maximal summer 
levels in June. Overall use of shrubs was 
only moderate comprising 13% of the total. 
Browsing varied only slightly between sea- 
sons; it was least intensive during late April 
and early Allay when only occasional feed- 
ing occurred on shrubs and at a yearly 
maximum in January when moderate usage 
\%.as recorded. 

Although the number of ruminal samples 



TABLE 33.-FREQUENCY OF OCCURRENCE AND ( V )  OF PLANT TAXA AND( I ? )  VOLUME PERCENTAGES 
CONTENTS R ~ I E N SFORAGE CLASSES A~IOKG SAMPLESOF OF OF 12 ELK. OMMITTED ARE 4 SHRUBS 

AND 9 FORBSWHICH HAD A VOLUMEOF LESS THAN 1.0% FOR ANY SEASON. NUMBERSOF SAMPLES 
ARE IS PARENTHESES.TRACE ( T )  A~IOUNTS ARE LESS THAN 1% 

Taxa 
Forage Class 

Grass Total 
Artemisia frigida 
Melilotus officinalis 
Solidago sp. 
Yucca glauca 
Unidentified Forbs 

Forb Total 
Artemisia cana 
Arternisia longifolia 
Artemisia tridentata 
Chrysothamnus spp. 
Prunus virginiana 
Rosa spp. 
Symphoricarpos spp. 
Unidentified Browse 

Browse Total 

Fall 
Summer Winter Spring 

1963 1961 1962 1963 Total 1963 1963 
V F / V  V F / V  I;;V V V 

sive feeding on grass by elk in early fall 
when summer browse remained available, 
as well as during winter, indicated that the 
importance of grass in the fall-winter-
spring diet of elk in the Missouri River 
Breaks resulted from seasonal preference 
for that class of forage. 

As with mule deer, yearly differences in 
precipitation and plant growth had con-
siderable influence on elk food habits, in- 
cluding relative usage of both forage classes 
(Table 31) and individual taxa (Table 32). 
The most important difference occurred 
during the summer of 1961 when yellow 
sweetclover (Table 29) and other forbs 
were least abundant and grasses, especially 
western wheatgrass, became the principal 
source of elk forage. Elk also appeared to 
browse more intensively during 1960, when 
the decrease in forbs was reflected in in- 
creased use of shrubs rather than grass at 
feeding sites, and during the summer of 
1961, when shrubs were heavily browsed 
during June and only rarely in late summer 
as occurred in other years. The extreme 
abundance of forbs during the summer and 
fall of 1962 as well as the spring and summer 

obtained from elk was small, analyses gen- 
erally supported the feeding site data (Ta- 
ble 33). The only important discrepancy 
was in the larger proportion of shrubs in the 
fall samples, which suggested that browsing 
ma17 have been more extensive than indi- 
cated by feeding site examinations, at least 
during some years. 

Yearlong trends in elk food habits re-
ported for other studies vary among areas 
in relation to vegetational characteristics 
and/or seasonal availabilitv of the various 
forage classes and plant taxa. Generally, as 
reported here, the results have indicated 
preference for forbs and leaves of decid-
uous shrubs during summer. Extreme dif- 
ferences have been reported for winter, e.g., 
differences in relative utilization of grass 
and browse ranging from more than 99% 
grass (h4orris and Schwartz 1957:192) to 
90% browse (Young 1938: 131). Lovaas 
( 1963:11) presented data showing relative 
usage of forage classes by elk ranging from 
69% grass and 23% browse during an open 
winter to 9% grass and 91% browse during 
a severe winter as evidence of elk refer-
ence for grass when available. The inten- 
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of 1963 \s7as reflected in increased feeding 
on plants of that forage class, especially 
yellow sweetclover, and decreased browsing 
as compared to earlier years. Feeding on 
grass also declined during the fall of 1962 
coincident with intensive feeding on sweet- 
clover. 

Some yearly variation in fall food habits 
of elk was also influenced by the availability 
of green herbage on Sandberg bluegrass, 
which increased sharply in the diet as 
western wheatgrass declined following 
green-ups during October of 1961 and 1962. 
The decrease in grazing and increased 
browsing at feeding sites during the winter 
of 1962-1963 was influenced by especially 
persistent snow cover and cold tempera- 
tures during January and early February. 

Cattle 
One hundred and eighty-three cattle 

feeding sites were examined between April 
1961 and January 1964, mostly during the 
April-November grazing season. Feeding 
sites were examined during winter only 
when cattle were ranging freely on upland 
pastures and feeding on range forage. The 
number of instances of plant use recorded 
at each site ranged from 60 to 780 but 
typically was between 20.0 and 300 (average 
237); the total number for all sites was 
43,655. 

Data on usage of plant taxa, which re-
ceived at least 10% of the total seasonal 
instances of use on at least 1 habitat type 
or 1% of the total for all types combined 
over the 4 years, are presented in Table 34. 
Relative seasonal and yearly intensities of 
use of forage classes and several individ- 
ually important forage plants are presented 
in Tables 35 and 36, respectively. 

Summer 

Ninety-one feeding sites were examined 
during 3 summers: 23, 30, and 38 for 1961, 
1962, and 1963, respectively. Cattle were 
recorded as feeding on 95 taxa, including 
62 forbs, 10 shrubs, and 23 grasses and 
grass-like plants. Eleven of these, 3 forbs, 
1 shrub, and 7 grasses, each received an 

average of 1% or more of the total combined 
instances of plant use for summer. 

Grasses were the most important source 
of forage overall constituting about 64% of 
the seasonal use, but utilization varied 
greatly between years apparently in rela- 
tion to the abundance of forbs. TVestem 
wheatgrass, the single most important taxon 
overall and for all but the summer of 1963, 
was eaten on 99% of the feeding sites, and 
comprised about 40% of the seasonal use for 
all types combined. Plains muhly ranked 
second among grasses and third among all 
taxa but was eaten on less than half the 
feeding sites while receiving moderate us- 
age on the Artemisia-Agropyron type and 
some minor usage on Pinus-Juniperus hab- 
itats. Green needlegrass was utilized rather 
consistently on two-thirds of all feeding 
sites but never was an important food item. 
It  was grazed intensively only on the Pinus- 
Juniperus type during late summer. Other 
grasses were grazed sparingly or on minor 
habitat types. Blue grama was perhaps the 
most important as a result of frequent utili- 
zation on the Artemisia-Agropyron type 
during early summer and again in August. 

Forbs ranked second, except during the 
summer of 1963 when they appeared to be 
the most important forage for cattle. The 
class was especially prominent in the diet 
during July and August. Yellow sweetclover 
accounted for 26% of the combined sum-
mers' use to rank as the most important forb 
and second among all taxa. The incidence 
of use on other forbs was generally low but 
varied in relation to their abundance as well 
as the abundance of sweetclover. Bastard 
toadflax and American vetch were grazed 
consistently and of some importance espe- 
cially during early summer; common salsify 
was frequently eaten but comprised only a 
small percentage of the use at  any site. 

Shrubs, collectively as well as individu- 
ally, were of very minor importance. 
Greasewood, the most consistently browsed 
plant, made up  only 1% of the total summer 
use. I t  was eaten largely on the Sarcobatus- 
Agropyron type. Skunkbrush sumac and 
snowberry were browsed frequently, though 



TABLE 34.-SEASONAL FREQUENCIESAND AGGREGATE~ ' I E A NPERCENTAGESOF USEOF PLANT TAXA BY 
CATTLE.AT FEEDISG SITES ON RANGELAND RIVER B R ~ K S ,HABITAT TYPES IN THE ~ ~ I S S O U R I  ~ IONTANA 
SEE TEXT).TRACE ( T )  AMOUNTS ARE LESS THAN 1%. NUMBERSIN PARENTHESES N ~ I -ARE THE 

BER OF FEEDINGSITESEXAMINEDASD THE TOTAL NUMBER OF TAXA USED ON THE TYPE DURING THE 

SEASON, RESPECTIVELY 

Habitat Type Summer Fall Winter Spring 

Percent- Percent- Percent- Percmt- Percent- Percmt- Percent- Percent-
Plant Taxa agq age age age age age apr. age 

of Sstes of Total of Sites of Total of Sites of Total of Sites of Total 
with Use Instances with Use Instances with Use Instances with Use Instances 
of Taxon of Use of Taxon of Use of Taxon of Use of Taxon of Use 

Artemisia-Agropyron Type (35-60) ( 22-31) ( 6-20) ( 17-32) 
Agropyron smithii 100 35 100 47 100 55 100 53-
Xluhlenhergia cuspidata 65 15 6 1 3 17 T 5 2 
Poa secunda 57 1 65 8 100 10 100 15 

Grass Total 100 66 100 78 100 83 100 79 
Xlelilotus off icirlalis 65 23 65 14 33 1 47 10 

Forb Total 94 31 95 16 67 3 94 20 
Browse Total 46 3 56 6 100 14 24 T 

Agropyron-Poa Type (5-21) ( 1-5) ( 1-10) (2-7) 
Agropyron smithii 0 0  51 100 33 100 63 100 57 
Hordeurn jubatum 50 11 
Poa secunda 80 T I00 63 100 6 100 13 
Stipa viridula 80 10 1U0 T 100 13 
Bouteloua gracilis 40 3 100 11 

Grass Total 100 68 100 99 100 86 100 95 
Jlelilotus officinalis 100 24 100 10 100 2 

Forb Total 100 31 100 T 100 14 100 5 
Browse Total 40 1 

Pinw-Juniperus Type ( 22-45) ( 8-24) (4-19) ( 9-24 ) 
Agropyrorz smithii 100 37 100 57 100 32 100 45 
Agropyron spicatum 45 3 75 3 75 33 44 1 
Poa secunda 23 T 38 T 50 15 77 17 
Stipa uiridula 95 14 87 13 75 5 89 9 

Grass Total 100 63 100 84 100 94 100 79 
Rlelilotus officinalis 73 31 62 9 25 T 33 9 

Forb Total 96 35 88 12 75 1 100 21 
Browse Total 54 2 75 4 100 5 11 T 

Pseudofsuga-Juniperus Type (4-19) 
Agropyron spicaturn 100 19 
Stipa t;iridula 75 13 

Grass Total 100 49 
;Llelilotus 0fficinali.s 75 43 

Forb Total 100 46 
Browse Total 50 4 

Sarcobatus-Agropyron Type ( 7-20 ) ( 7-25) (4-12) 
Agropyron smithii 100 49 85 38 100 47 
Poa secunda 43 3 71 13 100 34 

Grass Total 100 55 85 55 100 83 
Jlelilotus officinalis 71 31 71 19 73 8 

Forb Total 85 33 100 23 100 17 
Sarcobatus uermiculatus 100 11 85 19 25 T 

Brourse Total 100 12 85 22 25 T 
Ag~opyrm-S ymphoricarpos Type ( 11-35) ( 4-20) ( 5-22) 

Agropyron smithii 100 72 100 81 100 83 
Grass Total 100 76 100 89 100 88 

Melilottis officinalis 72 15 100 5 60 7 
Forb Total 100 22 100 9 80 1.1 
Browse Total 73 2 75 2 40 1 
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Habitat Type Summer 

Percent- Pelcent-
Plant Taxa age age 

of Sites of Total 
with Use Instances 
o f  Taxon of Use 

Xanthium Type 
Agropyron snlithii 
Spartina pectinata 

Grass Total 
Chenopodiun~ a lbun~  

Alelilotus officinalis 


Forb Total 

Browse Total 


Artemisia longifolia Type 
Agropyron snlithii 
Calamoailfa longifolia 

Grass Total 

Browse Total 


All Types Combined 
Agropyron smithii 

Agropyron spicatun~ 

Botiteloua gracilis 

Carex spp. 

Koleria cristata 

Aluhlenbergia cuspidata 

Poa sect~nda 

Spartina pectinata 

Stipa ciridula 


Grass Total 
Alliun~ textile 

Comandra u n ~ b e l l a t ~ ~ m  

Loirlatium foeniculaceum 

Jfelilotus officinalis 

Alicroseris ntrtatls 

Tragopogon dz~bitrs 

Vicia americana 


Forb Total 
Artemisia tridentata 

Chrysothamnus nuuseosus 

Sarcobatus vermiczilatus 


Browse Total 

in very small amounts, on Pinus-Junipe~.us 
and occasionally on the Pseudotsz~ga-Junip- 
erus type. 

Fall 

Data were obtained at  44 cattle feeding 
sites: 12 in 1961, 15 in 1962, and 17 in 1963. 
Sixty taxa were eaten, including 31 forbs, 10 
shrubs, and 19 grasses and grass-like plants. 
Ten of these, 1forb, 2 shrubs, and 7 grasses, 
individually received 1% or more of the 
total instances of plant use. 

Fall Winter Spring 
- -- -~ 

Percrnt- Percent- Percent- Percent- Percent- Percent-
age age age age age 

ofa%es of Total of Sites <,f Total of Sites of Total 
with Use Instances with Use Instances with Use Instances 
( ~ f  Taxon of Uhe of Taxon of Use of Taxon of Uce 

Utilization of grasses increased from sum- 
mer to constitute approximately 76% of the 
combined instances of use for fall. \Vestern 
wheatgrass remained the most important 
taxon; it was grazed on 98% of all feeding 
sites and comprised about two-thirds of the 
total use on grasses. Feeding on Sandberg 
bluegrass was relatively intensive and im- 
portant, especially in October during years 
of fall green-up, but was minor overall. 
Plains muhly, blue grama, junegrass, and 
green needlegrass all were taken frequently, 



TABLE 35.-PERCENTAGES OF GRASS,BROWSE,AND FORBS UTILIZED BY CATTLEAT FEEDIXGSITESON 


Vanroua HABITAT TYPES DURISG SEASOUS YEARS1960-1963. ARE LESS 
AND TRACE ( T )  A M O ~ N T S  
THAS 1 F  

Arfemtsta--Agropyron P~wus-Juntperus Sarcobatus-Artemzsta All Tjpes  Combined 
Forage 
Class Spr bnin Fall Spr Sum Fall Spr Sum Fall Spr Sum Fall Wtr 

Grass 
1961 
1962 
1963 
1961-1963 

Browse 
1961 
1962 
1963 
1961-1963 

Forbs 
1961 
1962 
1963 
1961-1963 

but in relatively small quantities, at feeding important in September, were browsed in- 
sites. Plains muhly and needlegrass were tensively. Snowberry was browsed to a 
grazed most frequently during September; minor extent on both the Pinus-Jzcniperus 
blue grarna was more important in Novem- and the Agropyron-Symphoricarpos habitat 
ber. Other grasses were of only minor types. 
importance throughout the period. 

Forbs ranked second in fall, largely be- ii7inter 
cause of intensive usage of yellow sweet- Eleven cattle feeding sites were examined 
clover, the only important plant, during during December and January: 6 in 1961-
1962 and September of 1963. Other taxa 1962, 3 in 1962-1963, and 2 in 1963-1964. 
were taken only occasionally or on minor The 27 taxa utilized consisted of 9 forbs, 9 
habitat types. shrubs, and 9 grass and grass-like plants. 

Browsing increased from summer but Eleven of these, 1 forb, 3 shrubs, and 7 
remained of minor importance. Shrubs grasses, each received 1% or more of the 
were eaten on 6470 of the feeding sites and total instances of use. 
made up approximately 8% of the recorded Grasses, collectively, and western wheat- 
use for fall. Only greasewood, which re- grass, individually, were the most important 
ceived minor use throughout the period, forage sources constituting approximately 
and rubber rabbitbrush, which was rather 87%and 5070, respectively, of the total use 

TABLE 36.-RELATIVE INTENSITIES OF CATIZE USE OF SOME ISIPORTANT FORAGE PLANTS DURISG 
SEASONSAND YEARS1960-1963. DATA ARE PERCENTAGES THE OF PLAKT USE OF TOTAL INSTANCES 

RECORDEDFOR EACH PERIOD. TRACE ( T )  AMOUNTSARE LESS THAX 1% 

1961 1962 1963 
Taxa 

Spr Sum Fall Spr Sum Fall Spr Sum Fall 

lMelilotus officinalis T T 5 2 19 25 19 48 11 
Agropyron smithii 58 47 45 82 48 41 48 30 61 
Poa secunda 16 T 10 14 2 14 18 T 1 
Total Xumber of Plant 

Taxa Used 23 44 30 32 59 33 37 69 45 



for winters. Bluebunch wheatgrass ranked 
second among grasses but was grazed in- 
tensively only on the Pinus-Juniperus type 
and/or during periods of complete snow 
cover in January. Sandberg bluegrass also 
received moderate usage mostly during 
early winter in years marked by fall green- 
up. Blue grama, junegrass, and green 
needlegrass were grazed sparingly, though 
frequently, throughout the period. 

Shrubs made up about 10% of the winter 
use overall but were of importance only 
during periods of complete snow cover as 
occurred during January of 1963 and briefly 
during other periods. Big sagebrush, which 
was eaten on 46% of the feeding sites, rub- 
ber rabbitbrush, and greasewood were the 
most important taxa, but individually were 
browsed to a very minor extent. 

Utilization of forbs was of little impor- 
tance during winter, most of that recorded 
was on dry stems of sweetclover. 

Spring 

Thirty-seven feeding sites were examined 
after cattle were turned onto open range 
in early April. This total included 10 in 
1961. 12 in 1962, and 15 in 1963. Forty- 
eight taxa were eaten, including 28 forbs, 
6 shrubs, and 14 grasses and grass-like 
plants. T\li?elve of these, 6 forbs and 6 
grasses, each received an average of more 
than 1% of the total instances of use for 
spring. 

Grasses, xvhich collectively comprised 
827. of the total spring use, and western 
wheatgrass, which individually accounted 
for about two-thirds of that on grasses, 
again continued as the most important for- 
age sources. TTrestern wheatgrass was eaten 
at all sites examined. Sandberg bluegrass, 
which ranked second, was moderately 
grazed on about 85% of the sites. Other 
grasses were taken only occasionally but 
some, especially junegrass and green needle- 
grass, were fed upon relatively frequently. 

Forbs appeared to be only moderately 
important in the spring diet of cattle. Col- 
lectively, they constituted about 18% of 
the instances of use, but frequency of use 

increased progressively throughout the 
period. Yellow sweetclover ranked first in 
preference largely because of exceptional 
usage in 1963. All other forbs were grazed 
rather sparingly. Wild onion, lomatium, and 
nodding microseris were the most frequently 
eaten individual taxa during April and early 
May; common salsify and American vetch, 
in addition to sweetclover, were commonly 
taken in mid- and late May. 

Browsing was not detected at feeding 
sites during the spring. This, as well as 
general observations, suggested that shrubs 
were only rarely utilized during the period. 

Discussion 

Grasses constituted approximately 76%of 
the mean monthly instances of plant use 
and were the most important cattle forage 
over the 3 years. Differences in the inten- 
sity of grazing through the year typically 
were minor; grazing on grasses was most 
intensive during .4pril, decreased gradually 
to a yearly minimum in June, then increased 
consistently to near maximum levels by No- 
vember. Grazing intensities on winter pas- 
tures were similar to November and April. 
Utilization of forbs by cattle complemented 
trends in feeding on grass. Forbs comprised 
about 18% of the total instances of use on 
feeding sites averaged for months with 
maximum use occurring in June and the 
minimum in December. Shrubs were of 
minor importance as browsing accounted 
for only 5%of the mean monthly plant use 
o\,erall. Utilization was lowest in April, in- 
creased gradually through summer and 
early fall, and was at a maximum during 
October. Browsing intensities on winter 
pastures appeared similar to those of Oc- 
tober. 

Analyses of samples of the contents of 
rumens from 18 cattle showed slightly 
greater use of grasses during spring and 
summer than was indicated by feeding site 
examinations (Table 37). This was expected 
because the volume associated with an in- 
stance of use on grass was greater than for 
forbs and I had some difficulty in detecting 
use on grass where only the seed stalk was 
removed. Taxa found in ruminal samples 



TABLE37.-FHEQUESCY OCCURRENCE ( V ) OF FORAGE ANDOF ( F) A S D  VOLUMEPERCEXTAGES CLASSES 
PLALTTAXAA ~ I O Y GSLMPLES OF OF RUMENS.TRACE(T)  AXIOUXTSARE LESSCOXTENTS 18 CATTLE 

THAN 1% 
-

Tns.1 
Forage Class 

-

Cyperaceae family 
Grarnineae family 

Grass and Grass-like Total 
Camelina nlicrocarpa 
Comandra utnbellatzim 
Compositae fanlily 
Leguminosae family 
A[eIilotrls officit~alis 
Thlaspi arccnse 
Vicia americana 
Unidentified forhs 

Forb Total 
Artemisia tridentata 
Chrysothamnus ~i.scidiflorus 
Pr~rilus ~irginiana 
Pinus ponderosa 
Rhus trilobata 
Ribes cereum 
Rosa spp. 
Symphoricarpos spp. 
Unidentified browse 

Browse Total 

were similar to those utilized 
sites. 

Spring 

1963
F/V 

( 6 )  
17;T 

100/90 
100i90 

17/T 

83/10 

33,'T 
33,'T 

100/10 
50,IT 

33jT 
33/T 

33:T 
17/T 

100/T 
100/T 

at feeding 

Cattle food habits were less affected by 
yearly differences in precipitation and 
vegetational growth than those of mule deer 
or elk but some important variation in 
utilization of forage classes (Table 35) and 
individual taxa (Table 36) was evident. 
Frequency of use of grass was consistently 
high at cattle feeding sites throughout 1961 
and the spring of 1962 when plant growth 
was minimal, Subsequent increased growth 
and availability of forbs during the summer 
of 1962 was directly reflected in greater 
representation of this forage class as well 
as yellow sweetclover in recorded use for 
the summer and fall of that year. Further 
increases in abundance during 1963 influ- 
enced more intensive feeding on forbs dur- 
ing spring, and especially summer, when 
forbs comprised the most important forage 
class, and yellow sweetclover was the most 
impdrtant ' taxon at  cattle feeding sites. 

Summer 

1964 
F / V  

1963
F/V 

Total 
F / V  

( 4 )  ( 8 )  (121 
38/T 254T 

lOOj92 100,'71 100/78 
100;'92 100/71 100 I75 
25/T 8/T 

62/T 42 IT 
12/T 8/T 

25/T 8 /T 
25jT lOO/26 - - ,1.3, 18 

12'T 8/T 
12; T 81 T 

75/6 38jT 501'2 
75;6 100/27 92 /20 

62/T 42 /T 
12/T 8 )T  
12/T 8:T 
50;T 33 IT 

25/T 62/T 30:T 
12;'T 8 :T 

25/T 38/T 25, T 
23/T 38iT 23/T 
75/1 100jT 921T 
73/1 100/2 9212 

Comparisons of mean percentages of total 
forbs and sweetclover in samples of ruminal 
contents for 1962 and 1963 (Table 37) also 
showed increased grazing of those items 
during 1963. The greater percentages for 
grass than for forbs in the samples for the 
summer of 1963 was in contrast to data 
from the feeding sites. The maximum for 
forbs in a single sample was 82%, but in 
most instances, the use was between 10 and 
15%. This suggested that the relative im- 
portance of forbs in the diet may have been 
unduly exaggerated at feeding sites. 

Although differences were not extreme, 
the higher percentages of shrubs taken at 
feeding sites during 1961, compared with 
1962 and 1963, suggested slightly greater 
browsing by cattle during periods of poor 
range conditions. 

Interspecific relations among grazing 
animals may connote competition in which 
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the welfare of one or more of the animals 
is adversely affected. The extent to which 
two species graze the same area and prefer 
the same forage was considered by Julander 
(1958:lS) as the main factor controlling 
interspecific competition. Cole (1958a:27) 
listed similar criteria, but included require- 
ments that forage plants be in limited sup- 
ply or deteriorating as a result of combined 
usage. Smith and Julander ( 1953: 101 ) 
differentiated the latter as "forage" compe- 
tition as opposed to "land use" competition 
which they associated with common use of 
a forage species which was adequately 
abundant to meet the requirements of both 
animals, but where removal of one animal 
would permit increased numbers of the 
other. Cole (1958a:27) noted that it is not 
necessary that the animals use the same 
area or forage plants at the same time. He 
( Cole 1958a :29 ) also recognized circum-
stances under which certain big game 
species may benefit from heavy livestock 
grazing. 

Data from the present study were evalu- 
ated with respect to those considerations 
which require comparisons of the distribu- 
tions of animal use of the area in time and 
space in relation to habitat types, topogra- 
phy, and water sources, as well as forage 
preferences and the composition, abun-
dance, and degree of utilization of forage 
plants. 

Relations betueen Mule Deer and Elk 

Mule deer and elk were most similar in 
habit between April and September when 
the distribution of elk overlapped the distri- 
bution of greatest mule deer densities. Both 
animals used the Artemisiu-Agropyron 
habitat type, especially the Artemisia-A. 
smithii association, intensively during early 
spring. After mid-May, mule deer became 
concentrated on timbered areas which also 
received some significant summer elk use. 
Some forbs and Sandberg bluegrass were 
eaten by both animals during April and 
May, but grass, primarily western wheat-
grass, was the most important elk forage. 
Forbs became important for elk as well as 
mule deer in late spring and summer when 

similar taxa were fed upon by both. Yellow 
sweetclover was one of the most important 
mule deer forage sources and the single 
most important elk forage from June through 
early September. Browse, a very important 
summer forage for mule deer, was of only 
moderate importance in the summer diet of 
elk. Skunkbrush sumac, the most important 
summer browse plant for mule deer, re-
ceived only minor use by elk. Chokecherry, 
the most important summer browse for elk, 
received minor use by mule deer. Shrubs 
became more important for mule deer dur- 
ing September when grass was eaten in-
creasingly by elk. Rubber rabbitbrush, 
browsed intensively by mule deer, was of 
little importance to elk. 

Dissimilarities in range use and food 
habits of mule deer and elk during late fall 
and winter afforded less opportunity for 
association and conflict. Grass, the primary 
elk forage after September, mas of little 
importance to mule deer. During winter, 
the Artemisia-Agropyron type was used in- 
tensively and the Pinus-Juniperus and Sar- 
cobatus-Agropyron types received moder- 
ate usage by both animals, but food habits 
differed. Grass was the major item in the 
elk diet and browse was the most important 
food for mule deer. Big sagebrush, the most 
important winter deer forage under prevail- 
ing conditions, received only minor feeding 
use by elk as did Rocky Mountain juniper 
and snowberry which were browsed mod- 
erately or to only a minor extent by mule 
deer. 

Although these results indicate probable 
conflicts between mule deer and elk, com- 
plete evaluation of the interaction requires 
consideration of forage conditions as well as 
other factors of range use. 

Numbers of elk on the study area appar- 
ently were not excessive with respect to 
forage as indicated by the average ratio of 
57 calves per 100 females for the 4-year 
period. Also, attempts to measure grazing 
of grasses on areas receiving fall or winter 
use by elk were unsuccessful, largely be- 
cause of the lack of extended or concen-
trated feeding on any one site. 



hlule deer, however, i sob ably did con-
tend with forage deficiencies and intraspe- 
cific competition during most years as a 
result of excessive utilization of forage. 
hfeasurements of nine utilization and condi- 
tion trend sample units on skunkbrush 
sumac showed that an average of 58% (40 
to 81% yearly) of the available leaders was 
eaten annually during the 4-year period. 
Relatively lo^ levels of "leader use" during 
1962-1963 and 1963-1964, 40 to 53%, re- 
spectively, reflected buffering by the un-
usual abundance and utilization of forbs 
during those years. Despite this, more than 
807' of all plants were severely hedged. 
More than 95% were decadent and/or re-
duced to resprouts. The annual average 
percentage of leaders eaten on rubber rab- 
bitbrush for six sample units was 85% (77 
to 89% yearly). More than 95% of the 
plants were decadent by the spring of 1964. 
Browsing of leaders on green rabbitbrush 
averaged more than 80% for the 4 years on 
one upland site. The average percentage of 
leaders used on big sagebrush on five 
sample units was 24% (8to 32% yearly) for 
the 4-year period, but feeding on this ex-
tremely abundant plant varied in relation to 
the availability of other forage. Choke-
cherry was reduced to clumps of resprouts 
and plants taller than 6 ft on which browse 
was largely unavailable to mule deer. A 
significant decline in abundance of this 
plant on the area was attested by local 
residents who reported chokecherry suffi- 
ciently abundant to provide large amounts 
of berries through the mid-1950's. 

Since many of these browse plants were 
important primarily as summer and/or fall 
forage, the extreme grazing and deterio- 
rated condition indicated that summer and 
fall range conditions were equally as im-
portant as winter range to the welfare of 
mule deer. Winter range conditions directly 
reflected the degree of utilization of certain 
key species during summer and fall. Addi- 
tional utilization of any of the more impor- 
tant summer and fall browse by other 
animals would have adverse effect on the 
forage supply and population of mule deer. 

The home range behavior and restricted 
movement of mule deer may also have af- 
fected interspecific relations. In contrast to 
mule deer, elk moved extensively in re-
sponse to changes in availability of forage 
during all seasons and thus were capable of 
substantial impact on forage supplies of 
individual deer. 

It seems apparent that direct competition 
of elk with mule deer must have occurred 
during the April-September period, espe-
cially early spring, of most years. In com- 
parison with the April-September period, 
conflict during late fall and winter would 
be of minor importance and related to occa- 
sional feeding by elk on browse plants im- 
portant to mule deer on local areas. 

The evidence indicated that elk were 
more efficient competitors than mule deer. 
Elk intensively used most habitat types, 
topographic sites, as well as all classes of- 
forage during the year or as necessary 
under the various conditions which pre-
vailed during the 4-year period, hlule deer 
consistently used a limited number of habi- 
tat types and were strongly restricted in 
their diet of browse and forbs, except for a 
single grass species when green and when 
other forage was limited. Cliff ( 1939:568) 
concluded that elk had the advantage over 
mule deer in competition on winter range in 
the Blue Mountains of Oregon. 

Relations be tueen  Elk and Cattle 

The distributions of intensive elk and 
cattle use of habitats overlapped throughout 
the April-November grazing season. The 
two animals were extremely similar in hab- 
its during spring and fall but generally dis- 
similar through summer. During winter, 
elk habits were like those of cattle, but the 
distribution of elk was restricted to the 
southeastern and other portions of the study 
area where only occasional cattle use had 
occurred previously. Both animals ate grass 
intensively and in about the same propor- 
tion during spring. Feeding on western 
wheatgrass, the most important forage 
source for both, was also very similar. The 
Artemisia-Agropyron habitat type was 
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grazed most intensively by elk as well as 
cattle. Habits diverged after late May when 
forbs generally became the most important 
source-of elk forage, and the timbered types 
received significant elk use. Although some 
forbs were commonly eaten by both cattle 
and elk, elk typically utilized only minor 
amounts of grass which continued as the 
most important cattle forage. Habits of 
the two species became increasingly similar 
during September and were almost identi- 
cal during October and Sovember. 

These data indicated opportunity for di- 
rect and intensive interaction between elk 
and cattle during early spring and fall, espe- 
cially on the Artemisia-A. smithii association 
in early spring. Conflict of a less direct 
nature could result because of intensive 
feeding on western wheatgrass, the favored 
winter food of both animals, by cattle dur- 
ing the grazing season, and by elk in fall on 
livestock wintering areas. Intensive grazing 
on plains muhly, Sandberg bluegrass, and 
junegrass by elk under various conditions 
somewhat lessened the conflict on cattle 
pastures. Actual competition was also lim- 
ited by the low numbers, distribution, and 
movements of elk. Elk preferred areas 
which had received little, if any, prior use 
by cattle during the same year and moved 
extensively in response to changes in forage 
availability and distribution of domestic 
livestock grazing. They readily used the 
steeper and timbered habitat types in pref- 
erence to ridgetops and bottomlands which 
had recently been grazed by livestock. 

The opportunity for elk-cattle interaction 
increased significantly during periods of 
severely reduced forb growth when elk in- 
tensively utilized grass during summer as 
well as other seasons. 

Relations between Mule Deer and Cattle 

The overlap between areas of intensive 
cattle grazing and greater mule deer den- 
sities indicated opportunity for interaction, 
but food and range-use habits differed 
substantially. Grass comprised the major 
portion of the cattle diet, whereas browse 
and forbs were the most important foods of 

mule deer. More extensive, level or gently 
rolling ridgetop and coulee bottom areas 
were the sites used most intensively by 
cattle, whereas mule deer used timbered 
habitat types on steeper slopes to a large 
extent. The greatest overlap mas in April 
and early hlay on the Artemisia-Agropyron 
type, especially the Artemisia-A. smithii 
association. Sandberg bluegrass and several 
forbs, the occurrence of which probably was 
related to heavy grazing by cattle in pre- 
vious years, were commonly eaten by both 
animals, but western wheatgrass, the most 
important cattle forage, was grazed only 
occasionally by mule deer. Forbs received 
only moderate use by cattle. There was 
little overlap in food habits during summer, 
though some forbs and shrubs important to 
mule deer were eaten occasionally by cattle 
on certain sites. The degree of overlap in- 
creased after late summer when cattle 
use of the Pinus-Juniperus type increased 
slightly, possibly because of intensive grass 
utilization on primary range sites during 
spring and summer; mule deer use of the 
Artemisia-Agropyron type also increased. 
Rubber rabbitbrush, an important browse 
plant for mule deer, was eaten in moderate 
amounts by cattle; this may have increased 
its palatability for deer because of the lat- 
ter's preference for clipped stems. 

Although cattle fed on shrubs preferred 
by mule deer only occasionally or to a 
minor extent, this additional browsing of 
heavily utilized and deteriorated plants 
could be construed as detrimental to mule 
deer. 

The opportunity for association and con- 
flict between mule deer and cattle during 
winter was limited by restriction of cattle 
to pastures where very little browsing oc- 
curred. 

The Pinus-Juniperus habitat type on 
moderate to steep slopes and the Artemisia-
Agropyron type on smaller ridgetops and 
along margins of more extensive ridges were 
key range areas for mule deer. Small to 
moderately extensive ridgetops dominated 



by Artemisia-Agropyron in areas of light 
cattle use appeared to be key areas for elk. 
Primary range areas for cattle were exten- 
sive, unbroken ridgetops as well as coulee 
bottoms within about a mile of a dependa- 
ble water source. 

Key forage sources for mule deer were 
skunkbrush sumac and rubber rabbitbrush. 
When or where these plants were abundant 
and moderately utilized during summer and 
fall, big sagebrush and Rocky Mountain ju- 
niper were of secondary importance. West- 
ern wheatgrass was a key species for both 
elk and cattle. The abundance, degree of 
utilization with respect to accepted proper 
use criteria, and condition of these plants 
on the key range sites should senre as bases 
for evaluating range conditions. Yellow 
sweetclover was extremely important to 
mule deer and elk, and its heavy use during 
years of abundance relieved the pressure 
on key species, especially browse. Although 
this exotic plant apparently has become 
established as a part of the vegetation of 
the Missouri River Breaks, extreme fluctu- 
ations in abundance preclude its considera- 
tion as a basic forage source for manage- 
ment. 

The rather common recurrence of drought 
conditions every 3 to 4 years must be recog- 
nized as a basic limiting factor in range, 
big game, and livestock management on the 
area. Consideration should be given to ad- 
justing utilization standards, population lev- 
els, and stocking rates to levels compatible 
with forage supplies during drought periods 
if basic forage supplies are to be maintained 
or replaced. Since population levels and 
their effects on forage utilization and con- 
dition were primary factors in range rela- 
tionships, these adjustments would have 
broad significance in reduction of interspe- 
cific conflict as well as in sustaining healthy 
productive herds. Mule deer, in particular, 
should be more rigidly controlled by ade- 
quate hunter harvests and maintained at 
levels which ~7ill  permit regeneration or re- 
placement of deteriorated browse plants 
and sustainment of deer populations. 

The potential impact of elk on the biota 

of the Missouri River Breaks should be 
recognized and given foremost considera- 
tion in the management of existing game 
populations, in introduction of new animal 
species to the area, and in relation to intro- 
duction of elk into other areas along the 
Missouri River or similar habitat in eastern 
Montana where "multiple-use" is the object 
of management. Greater than existing num- 
bers of elk are not likely to be compat- 
ible with management to sustain forage sup- 
plies and populations of mule deer within 
the present elk range. \Vhether existing 
numbers are compatible is not clear. The 
relative importance of elk with respect to 
mule deer as well as other game species 
and land uses must be evaluated and estab- 
lished as a basis for management. If mule 
deer are deemed the most important spe- 
cies, elk should not be permitted to increase 
beyond existing numbers or should be re- 
duced in number from present population 
levels. 

In multiple-use management programs, 
numbers and management of livestock 
should be considered on the basis of forage 
available on primary range areas rather 
than on types or the entire area. Winter 
grazing should be restricted from areas 
where smaller ridges and timbered coulees 
are closely interspersed. Consideration 
could also be given to changing the date of 
onset of livestock grazing to mid-May when 
plant growth is more advanced. This would 
eliminate conflict during early spring and 
reduce possible competition during subse- 
quent periods. In addition, the development 
and control of water sources associated with 
primary cattle ranges could serve as a tool 
to effect better cattle distribution and lessen 
opportunities for overlapping range use 
and conflict with game. Water develop- 
ment should not be considered for terminal 
portions of larger ridges or on smaller ridges 
where the area available for cattle dis-
persal on primary range types is limited. 

A study of the food habits, range use, and 
interspecific relations of mule deer, elk, and 
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cattle was conducted during 196Q-1964 on 
a 75,000-acre area in the Missouri River 
Breaks in north-central Montana to provide 
criteria for management on ponderosa pine- 
juniper and related vegetation types. 

Physiographic, climatic, and land-use 
characteristics of the area are described. 
Analyses of canopy coverage of three stands 
of each of 12 rangeland communities pro- 
vided data on vegetational characteristics of 
8 habitat types, including Artemisia-Agro- 
pyron, Agropyron-Poa, Pinus-Juniperus, 
Pseudotsuga-Juniperus, Artemisia longifolia, 
Agropyron-S ymphoricarpos, Sarcobatus-
Agropyron, and Xanthium strumarium. 

A total of 11,581 observations of mule 
deer, 3,489 of elk, and 25,107 of cattle 
along 11vehicle routes during 521 morning 
and evening periods provided basic data 
for analyses of populations and range use. 
Supplementary data were obtained through 
aerial surveys, checks on hunter harvest, 
and relocations of individually marked or 
otherwise recognizable deer and elk. 

Estimates of mule deer populations sug- 
gested a mean winter density of about 10 
deer per square mile for the 196C-1964 
period, with a year-to-year trend of declin- 
ing numbers during 1960-1962 and recovery 
during 1963-1964. Comparisons of trends in 
estimated deer numbers with numbers of 
mule deer observed per trip along vehicle 
routes indicated that the roadside counts 
reflected changes in observability rather 
than numbers of animals on the area. The 
elk on the study area did not comprise a 
discrete population. Minimum counts on 
the area during winters were 70 in 1960-
1961,SO in 1961-1962,108 in 1962-1963, and 
108 in 1963-1964. The calculated mean net 
recruitment to the population was 35% sug- 
gesting possible greater numbers and more 
rapid increase. Fourteen stockmen held 
permits to graze 1,646 cattle plus calves on 
the study area and adjacent prairie. Actual 
numbers of cattle on the study area varied 
considerably within and between years. 

Mule deer were distributed over the en- 
tire area. Variation in seasonal distribution 
reflected differences in food and range-use 

habits in relation to availability of preferred 
forage. Seventy-six relocations of 10 recog- 
nizable mule deer over periods of 1day to 
29 months indicated the mule deer move- 
ment was largely restricted to relatively 
small home ranges. Relocations of two 
marked females over 29 months indicated 
movement within approximately 300 acres. 
Relocations of three males to 16, 20, and 21 
months of age suggested that males moved 
more extensively after their second summer. 
Elk were generally distributed on the south 
and west-central portion of the study area 
during summer and the southeast portion 
during winter. Local distributions varied in 
relation to forage conditions. Sixty-eight 
relocations of 13 recognizable elk within 
periods of 1day to 4 years showed average 
movement of 3.4 miles between relocations, 
with a maximum of 14.5 miles. The extreme 
mobility enabled elk to adjust rapidly to 
environmental changes and constantly uti- 
lize the most favorable portions of the range. 
Greatest cattle densities occurred on the 
southern half of the area during the April- 
November grazing season. Use of local 
areas varied in relation to forage availability, 
water supplies, and weather conditions. 
IVinter grazing was restricted to pastures on 
the northern and south-central portions of 
the area. 

Mean numbers of animals observed per 
group were 3.0 mule deer, 6.9 elk, and 6.7 
cattle. Average group sizes varied in rela- 
tion to frequency of occurrence on the Arte- 
misia-Agropyron habitat type and certain 
range sites. 

Approximately 90% of the mule deer, elk, 
and cattle observed were recorded within 
3.5 hr after sunrise or before sunset. Inten-
sive activity was concentrated in the first 
and last hours of daylight except during 
late winter and early spring when intensive 
activity persisted through 2.5 to 3.5 hr after 
sunrise or before sunset. About 54, 70, and 
87%, respectively, of all observed mule deer, 
elk, and cattle were feeding. Decreased 
proportions of mule deer observed feeding 
through the 4 years were indicative of in- 
creasing wariness. 



More than 47% of the mule deer observed 
during summer were on the Pinus-Junip-
erus habitat type. Pseudotsuga-Juniperus 
ranked second. Use of those types declined 
after early fall concomitant with increased 
use on Artemisia-Agropyron, The latter 
received 67 and 76% of the total use for 
winter and spring, respectively. Low ob- 
servability indices for mule deer during 
summer and fall indicated greater than 
observed use of timbered habitat types 
during those periods. The occurrence of 
mule deer on the various types varied be- 
tween years in relation to influences of 
precipitation and mule deer populations on 
abundance of certain forage plants. During 
summer, elk use was predominantly on 
coulee bottom and timbered habitat types 
with more than 50% of the total feeding elk 
observed on the Sarcobatus-Agropyron, 
Agropyron-Symphorica~.pos,and Xanthium 
types, collectively. Pseudotmga-Juniperus 
was especially important for calving during 
late May and early June and for bedding 
throughout the summer. After September, 
use on these types declined concomitant to 
increased use on Artemisia-Agropyron. The 
latter received nearly 50% of elk feeding 
during fall and winter and 81% for spring. 
It  received intensive elk use during all sea- 
sons under drought conditions which pre- 
vailed from 1960 through the spring of 
1962. Pinus-Juniperus was moderately im- 
portant in fall and received more than 
one-third of the total use for winter when 
open and semiopen slopes were used inten- 
sively. Approximately 60 to 70% of the total 
cattle observed during all seasons were on 
the Artemisia-Agropyron habitat type. The 
Sarcobatus-Agropyron and Agropyron-S ym- 
phoricarpos types in coulee bottoms collec- 
tively received moderate cattle usage during 
the grazing season. Pinus-Juniperus re-
ceived moderate use by cattle in summer 
and fall and minor use during winter. Some 
yearly differences in seasonal occurrence of 
all three animals on the different habitat 
types reflected differences in precipitation 
and its influences on plant growth and 
water supplies. 

Relative occurrence of animals on slopes 
of various degrees of steepness closely re- 
flected use of habitat types. Approximately 
50, 42, and 18%, respectively, of the total 
mule deer, elk, and cattle were observed on 
slopes steeper than 10'. Occurrence of all 
three species on slopes of varying expo-
sures appeared to reflect relative amounts 
of area with each exposure more strongly 
than animal preferences. 

Distances at which mule deer, elk, and 
cattle were observed from water were 
largely related to the distribution of water 
sources with respect to areas used by the 
animals during different seasons and years. 
The distribution of water sources, even dur- 
ing the most arid years, was not a significant 
factor in determining either mule deer dis- 
tributions or the distribution of elk within 
seasonal ranges. Consistent observations of 
most cattle within a half mile of water indi- 
cated that the distribution of cattle on the 
area was closely related to the distribution 
of water. 

Data from examination of 263 mule deer 
feeding sites showed that forbs were the 
most important forage during summer and 
constituted 56% of the total combined in- 
stances of plant use in summer, 23% during 
fall, 10% during winter, and 35% during 
spring. Browse constituted 43% of the total 
use for summer, and 72, 88, and 5270, re- 
spectively, of that for fall, winter, and 
spring when shrubs were the most impor- 
tant source of food. Grass was fed on to a 
minor extent amounting to a trace, 5, 2, and 
13% of respective seasonal use, during sum- 
mer, fall, winter, and spring. Yellow sweet- 
clover was the principal summer forb. 
Skunkbrush sumac, rubber rabbitbrush, and 
big sagebrush were indicated as the most 
important browse plants for summer-early 
fall, late fall-early winter, and late winter- 
early spring. Sandberg bluegrass, when 
green, was the only grass to be fed on 
to a major extent by mule deer during 
any season. Significant changes in the 
diet of mule deer occurred during Sep- 
tember, late November or early December, 
late March or early April, and late May. 



Feeding on forage classes and individual 
taxa varied significantly between years in 
relation to precipitation and its influence 
on plant growth. Intensive and unseason-
ally early utilization of browse during 1960 
and 1961 was associated with decreased 
availability of forbs. Intensive feeding on 
yellow sweetclover in years of abundance 
buffered use on important bromse species. 

Examination of 178 elk feeding sites 
showed that forbs were the most important 
forage during summer. This forage class 
constituted 75% of the total combined in- 
stances of plant use in summer, 23% in fall, 
5% in minter, and 1370in spring. Grass was 
eaten to a minor extent during summer and 
comprised 11% of the total but was most 
important during fall, winter, and spring 
when it comprised 62, 78, and 82%, respec- 
tively, of the total seasonal usage. Browse 
amounted to 14, 15, 17, and 5% of the 
summer, fall, winter, and spring diet, re-
spectively. Yellow sweetclover was the 
most important summer forage. Western 
wheatgrass was the single most important 
taxon from October through hlay. I t  was 
grazed intensively throughout the summer 
of 1961 when forb growth was minimal; 
browse received increased summer use 
during 1960 as well as 1961. Significant 
yearlong changes in the diet of elk occurred 
during September and late May or early 
June. 

Data for 183 cattle feeding sites showed 
that grass was the predominant forage 
throughout the year, constituting 82, 64, 76, 
and 87% of the total instances of plant 
usage for spring, summer, fall, and winter, 
respectively. Forbs comprised 18, 33, 17, 
and 370, respectively, of total use during 
those seasons. Browse was a minor item in 
the diet of cattle at all times, amounting to a 
trace, 3, 7, and 10% of the diet for respective 
seasons. Western wheatgrass was the pre- 
dominant grass fed on throughout the year. 

Comparisons of food and range-use hab- 
its and behavior of mule deer and elk indi- 
cated conflict between April and September, 
especially during April and early May. 
Heavy utilization and deteriorated condi-

tion of important browse plants for mule 
deer aggravated conflict after mid-May. 
The eLidence indicated that elk were more 
efficient competitors than mule deer. Con- 
siderable overlap in habits of elk and cattle 
afforded opportunity for direct conflict 
during early spring and fall as well as less 
direct conflict resulting from use of elk 
nintering areas in summer by cattle and use 
of cattle wintering areas by elk in fall. Com- 
petition mas lessened by low numbers, dis- 
tribution, and movements of elk. The po- 
tential for competition between mule deer 
and cattle was limited by broad differences 
in food and range-use habits. The greatest 
opportunities for conflict occurred on the 
Artemisia-Agropyron habitat type in April 
and early May and during late summer 
and fall. 

ALLEN,E. 0. 1968. Range use, foods, condition, 
and productivity of white-tailed deer in Llon- 
tana. J. Wild]. h'lgmt. 32( 1) :130-141. 

BLOOD, D. A. 1966. Range relationships of elk 
and cattle in Riding Mountain National Park, 
hlanitoba. Can. \Vildl. Serv., T17ildl. SIgmt. 
Bull., Ser. 1, No. 191:l-62. 

BOOTH, \V. E. 1950. Flora of liontana, Part I, 
Conifers and Monocots. Hes. Found. hlont. 
St. Coll., Bozeman. 232pp. 

, AND J. C. TYRIGHT. 1962. Flora of Alon- 
tana, Part 11, Dicotyledons. hiont. St. Coll., 
Bozeman, Mont. 280pp. 

BROWN, D. L. 1947. Aerial census of deer and 
range inspection on Fort Peck Game Range. 
Xlont. Fish Game Dept., P-R Quart. Rept. 
7 ( 4 )  :1-8. 

, a m L. E. BROWN. 1950. Slid-winter 
deer survey, Fort Peck Game Range. Mont. 
Fish ~ a m eDept., P-R Quart. ~ e i t .  10 (  1) : 
17-21. 

CLIFF, E. P. 1939. Relationships between elk 
and nlule deer in the Blue hlountains of 
Oregon. Trans. N. Am. Wildl. Conf. 4:560- 
569. 

COLE, G. F .  1956. The pronghorn antelope-Its 
range use and food habits in central hlontana 
with special reference to wheat, hlont. Fish 
Game Dept., hlont. Agric. Exp. Sta., Tech. 
Bltll. No. 516: 1-63. 

. 1958a. Big game livestock coillpetition 
on hlontana's mountain rangelands. hfont. 
Wildl., April 1958:24-30. 

. 195813. Range survey guide. Slont. Fish 
Game Dept. Booklet. 18pp. Xlultilith. 



COWAN, I. McT. 1947. Range competition be- 
tween mule deer, bighorn sheep, and elk in 
Jasper Park, Alberta. Trans. N. Am. Wildl. 
Conf. 12: 223-227. 

COUPLAND,R. T. 1950. Ecology of mixed prai- 
rie in Canada. Ecol. Slonogr. 20:271-315. 

. 1961. A reconsideration of grassland 
classification in the northern Great Plains of 
North America. J. Ecol. 49:135-167. 

DASMAXN,R. F., ASD R. D. TABER. 1956. Be-
havior of Columbian black-tailed deer with 
reference to population ecology. J. llammal. 
37( 2 )  : 143-164. 

DASM.~SN,\t7. 1949. Deer-livestock forage stud- 
ies on the interstate winter deer range in Cali- 
fornia. J.  Range Mgmt. 2 ( 4 )  :206-212. 

DAUBENMIRE, R. 1952. Forest vegetation of 
northern Idaho and adjacent Washington, and 
its bearing upon concepts of vegetation classi- 
fication. Ecol. hlonogr. 22 ( 4 ) :301-330. 

. 1959. .4 canopy-coverage method of 
vegetational analysis. Northwest Sci. 33: 
43-64. 

DEALY, J. E. 1960. The densiometer for mea-
surement of crown intercept above a line 
transect. U.S. Dept. Agric., Pacif. N.W. For. 
Range Expt. Sta., Res. Note 199:l-5. 

DENIO, R. kl. 1938. Elk and deer food and 
feeding habits. Trans. N.Am. Wildl. Conf. 
3:421-427. 

GIESEKER,L. F. 1938. Soils of Fergus County. 
Mont. Agric. Expt. Sta., Bull. 355. 	 82pp. 

, C. B. MANIFOLD, A. T. STRAHORN,AND 

0. F. BARTHOLO~~EW.1953. Soil sun7ey, 
central Montana. U.S. Dept. Agric., Mont. 
Agric. Expt. Sta., Series 1940, No. 9:l-133. 

HANSON,H. C., AND W. WHITMAN. 1938. Char-
acteristics of major grassland types in western 
North Dakota. Ecol. Monogr. 8:57-114. 

HOLLIBAUGH,G. 1944. Fergus Unit Quarterly 
Report for the 2nd Quarter. &font. Fish Gaine 
Dept. Rept. 8pp. Typewritten. 

JANSON,R. G., AND H. D. PICTON. 1959. Big 
game surveys and investigations, deer surveys 
phase. Job Compl. Rept., Fed. Aid Proj. No. 
W-74-R-4. Slont. Fish Game Dept. 30pp. 
Multilith. 

JOHNSON,D. E. 1952. Population studies of deer 
--Fort Peck Game Range and vicinity. Job 
Compl. Rept., Fed. Aid Proj. 1-R. Mont. Fish 
Game Dept. 8pp. ?rlultilith. 

JONAS, R. J. 1964. Ecology and management of 
Merriam's turkey in the Long Pines, south-
eastern Montana. Mont. Fish Game Dept., 
Tech. Bull. No. 3:l-36. 

JULANDER,0. 1937. Utilization of browse by 
wildlife. Trans. N. Am. Wildl. Conf. 2: 
276287. 

. 1935. Deer and cattle range relations in 
Utah. For. Sci. l ( 2 )  : 130-139. 

. 1958. Techniques in studying compe-
tition between big game and livestock. J. 
Range Mgmt. 11(1):18-21. 

, AND D. E. JEFFERY. 1964. Deer, elk, 
and cattle range relations on summer range 
in Utah. Trans. N. Am. TVildl. Conf. 29: 
404-4 17. 

KIMBALL,T. L., AND A. G. WATKINS. 1931. The 
Kaibab North cooperative deer-livestock 
forage relationships study. Ariz. Game Fish 
Comm. Publ. 77pp. 

KOCH, E. 1941. Big game in Montana from 
early historical records. J. Wildl. hlgmt. 
5 ( 4 )  :357-370. 

LEMON, P. E. 1956. A spherical densiometer for 
estimating forest over-story density. For. 
Sci. 2 ( 4 )  33141320. 

LEOPOLD, A., L. K. SOWLS,AND D. L. SPENCER. 
1947. A survey of over-populated deer 
ranges in the United States. J. Wildl. Mgmt. 
11( 2 ) : 162-177. 

LOYAAS,A. L. 1963. Gallatin big game studies. 
Job. Compl. Rept., Fed. Aid Proj. W-98-R-4. 
Slont. Fish Game Dept. 3Tpp. hfultilith. 

~ ~ A C K I E ,  J. 1966a. Some observations onR. 
range use and food habits of domestic sheep 
in the Missouri River Breaks, Montana. Job 
Compl. Rept., Fed. Aid Proj. W-98-R-7. 
Mont. Fish Game Dept. l lpp .  Multilith. 

. 1966b. Some phenomena associated 
with dynamics of mule deer in the Missouri 
River Breaks of Montana. Proc. West. Assoc. 
St. Game Fish Comm. 46:129-133. 

MARTIN, A. C., R. H. GENSCH, AND C. P. BROWN. 
1946. Alternative methods in upland game 
bird food analysis. J. TVildl. Mgmt. lO(1) :  
8-12. 

MORRIS,M.S., AXD J. E. SCHWARTZ. 1957. Mule 
deer and elk food habits on the National Bison 
Range. J. Wildl. Slgmt. 21 ( 2 )  :189-193. 

ROBINETTE,W. L. 1966. Mule deer home range 
and dispersal in Utah. J. Wildl. Mgmt. 30(2): 
335-349'. 

SMITH, D. R., P. 0. CURRIE, J. T7. BASILE,AA'D N. 
C. FRISCHKNECHT.1963. Methods for mea- 
suring forage utilization and differentiating 
use by different classes of animals. Pp. 93- 
102 in Range Research Methods. U.S. Dept. 
Agric., Misc. Publ. No. 940. 

SMITH,J. G., AND 0.JULANDER. 1953. Deer and 
sheep competition in Utah. J. Wildl. Mgmt. 
17(2): 101-112. 

STEVENS, D. R. 1966. Range relationships of 
elk and livestock, Crow Creek Drainage, Mon- 
tana. J. Wildl. ?rlgrnt. 30(2)  :349-363. 

TRUEBLOOD,R. 1960. Big game suweys and in- 
vestigations. Job Compl. Rept., Fed. Aid 
Proj. W-76-R-5. Mont. Fish Game Dept. 
30pp. Multilith. 



U.S. 	 WEATHER BUREAU. 1943-1964. Clirnato-
logical data-Montana, hlonthly Summaries. 
U.S. Govt. Print. Off., Washington, D. C. 

WEAVER,J. E., A N D  F. E. CLEAIENTS.1938. 
Plant ecology. McGra~v-Hill Book Co., New 
York. 6Olpp. 

WRIGHT,J. C., AND E. A. WRIGHT. 1948. Grass-
land types of southcentral Montana. Ecology 
29 ( 4 ) :449460. 

YOUNG,V. A. 1938. The carrying capacity of 
big game range. J. Wildl. Mgmt. 2(3):131- 
134. 


